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Abstract
Amyloodinium ocellatum, a dinoflagellate which causes one of the most serious diseases of marine
aquaculture. It is one of the most important of the ectoparasitic protozoa. In this respect, the present study
was aimed to investigate the occurrence of Amyloodiniosis among cultured European seabass
(Dicentrarchus labrax) fishes. The present study was aimed to investigate the occurrence of
Amyloodiniosis among cultured European seabass (Dicentrarchus labrax) fishes. This work was carried
out on 1065 European seabass fishes of different life stages (546 fry-222 fingerling and 78 adults) which
were collected in different seasons of the year. Cultured fish were collected from different marine farms
in Egypt during the period from April 2015 to April 2016 and subjected to full clinical parasitological
and histopathological examination studies. The interaction between the environmental stressors and
Amyloodinium ocellatum Infestation were also analyzed. The ecological factors that affects
Amyloodiniosis occurrence also be discussed in the present study. As well as examining the antiseptic
activity of hydrogen peroxide against the ectoparasitic protozoan A. ocellatum as a preliminary trial for
treatment. It was cleared that, the treatment with hydrogen peroxide with a concentration 20% in two
doses 100ppm & 200ppm for two weeks was more effective, safe and excellent and that was confirmed
through lower the load of parasitic infestation and recovery of infested fishes with no mortalities were
recorded at the end of the treatment trial.
Keywords: Amyloodinium ocellatum, European Seabass Fishes, Infestation, Treatment, Dicentrarchus
labrax., Ectoparasitic Protozoa, Histopathological, Parasitological.

1. Introduction
Aquaculture has attained a considerable level of production, but it is not enough to cover the
demand of worldwide consumers [19]. European Sea bass (Dicentrarchus labrax L.;
Moronidae; Perciformes) is a marine fish of great economic importance, particularly in
Mediterranean aquaculture [24]. Although, aquaculture is much developed, but it faces some
problems that need to be studied. [5]. One of the major problems are fish protozoan parasites [16,
7]
. Among the protozoan ectoparasites of fish, the most important is the peridinean
dinoflagellate Amyloodinium ocellatum [3, 4], Amyloodiniosis is one of the most important
parasitic protozoal diseases of marine fish, infesting both food fish and aquarium fish
worldwide [17]. Trophonts, the feeding stage of A. ocellatum, commonly attached on skin, fins,
eyes and gills, can interfere with gas exchange, osmoregulation, and tissue integrity thus
resulting to spasmodic gasping, uncoordinated movements, and extensive mortalities of fishes
[14]
. Clinically, this is not a common finding, and fish often die without obvious gross skin
lesions. Gross infestation by Amyloodinium ocellatum may have a skin dusty appearance
(velvet disease), identification of trophonts in biopsies and histological sections [15]. Trophonts,
the feeding stage of A. ocellatum, commonly attached on skin, fins, eyes and gills, can
interfere with gas exchange, osmoregulation, and tissue integrity thus resulting to spasmodic
gasping, uncoordinated movements, and extensive mortalities of fishes [14]. Previous studies
suggested that, the environment of aquaculture fish is a complex system, consisting of several
water quality variables, only few of them play decisive role. The critical parameters are
temperature, and concentrations of dissolved oxygen, ammonia, salinity, and ph. [23]. Pereira
in (2010) was conducted the correlation study with environmental and biological factors as,
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variables to explain the occurrences of A. ocellatum in
cultivated gilthead seabream. Salinity is positively related
with trophont occurrences. Dissolved oxygen, water
temperature and pH, have significant negative relationship
with A. ocellatum trophonts [20]. Paperna in (1980),
suggested that A. ocellatum is attached to and feeds from the
host epithelial cell by means of rhizoids, which penetrate the
host cell. The consumed cell gradually degenerates and
collapses. Damage to infected cells leads to focal erosion of
the epithelium. Prolonged infection exhausts a generation of
mucus cells and leads to accelerated desquamation.
Proliferation of the epithelium causes obliteration of the gill
lamellae, while the inner strata of the epithelium become
spongious and in some cases undergo complete lysis [18].
Menezes in (1994) have reported in Portugal, several
outbreaks of A. ocellatum in aquacultures from the central
west, southwest and southern regions, where the main fish
species in production are gilthead sea bream and seabass
Dicentracthus labrax L. Fish are usually introduced into
production ponds in April, with a weight ranging between 4-8
g wet weight.fish-1, and captured in the following year,
during summer. The growing period of gilthead sea bream
takes about 15 months. Infestations of the gilthead seabream
by the gill parasite A. ocellatum may occur, particularly
during summer [11].
Pereira in (2010) described Amyloodiniosis; It’s a “quiet”
disease because usually when the fish-farmer too late finds
out that the fish is contaminated and they do not respond to
treatment. This situation occurs in Portugal during a wide
time period (Spring to Autumn) when water temperatures
ranged 16 OC to 30 OC. During summer, the season of
highest fish harvest due to high selling prices, there is more
fish handling which increase the stress and trigger the
outbreak [20]. Schwarz & Smith in (2009) described under
Light microscopy (100X) of fresh mount, observations of
moribund and dead fry showed brownish or yellowish, round
to oval-shaped trophonts attached to the body of the fish
Some trophonts might have completed its feeding stage and
detached to become a tomont [21]. Levy in (2007) observed
that, Fish with Amyloodiniosis often develop behavioral
changes such as ‘flashing’ and rapid respiration If the primary
site of infection is gill, which seems to be the most common,
the primary clinical signs will be respiratory. These may
include increased respiratory rate (rapid gilling and movement
of the opercula), “piping,” and gathering at the surface or in
areas with higher dissolved oxygen concentrations, as well as
reduced appetite [25]. Montgomery-Brock in (2001) described
that hydrogen peroxide is one of the newest ideas for treating
Amyloodinium ocellatum and one of the most interesting and
promising as well. The first study he used 20 juvenile Pacific
Threadfin (Polydactylus sexfilis) suffering with an infection
of Amyloodinium ocellatum. They were randomly divided into
four open water tanks. One tank was the control and received
no treatment. The control fish were examined and found to
have a mean of 16.6 ± 16.2 trophonts per gill biopsy. The fish
that were to be treated with varying levels of hydrogen
peroxide were also examined and found to harbor a mean of
35.6 ± 38.7 trophonts per gill biopsy. Water flow to the three
treatment tanks was stopped and they were dosed with
hydrogen peroxide at concentrations of 75, 150, and 300 ppm.
The fish were exposed for thirty minutes and then the water
flow was returned to rid the tanks of the hydrogen peroxide.
Within one hour of treatment, all the fish exposed to 300 ppm
hydrogen peroxide had perished, but the fish exposed to only

75 and 150 ppm tolerated the treatment without any deaths.
The surviving fish were examined immediately after
treatment and found to harbor no more parasites [13].
They were re-examined the following day. The treated fish
were still infection free while the untreated fish were found to
have an increase in the trophonts counted. Therefore, to
understand disease emergence, it is important to investigate
the disease agent as well as its interactions with
environmental stressors, also because treatments for fish
intended for human consumption are much more restricted
than those for aquarium or exhibit fish, management of the
parasite in these broad groups will be discussed in this work
2. Materials and Methods
2.1 Materials
2.1.1 Fish
2.1.1.1 Fish used for natural examination
A total number of 1065 European Sea bass (Dicentrarchus
labrax) were obtained from different marine fish farms in
Egypt and examined for Amyloodinium ocellatum.
2.1.1.2Fish used for experimental examination
A total number of 120 D. labrax fingerlings were obtained
and acclimatized in fiberglass aquaria for conduction of
treatment trial of Amyloodinium ocellatum infection.
2.1.1.3 Aquaria and concrete pond
 Dicentrarchus labrax used for natural examinations, were
held in Glass aquaria (40× 50× 60 cm).
 Dicentrarchus labrax fingerlings used for conduction of
treatment trial of Amyloodinium ocellatum infection,
were held in fiberglass tanks (1000L).
 The used fiberglass tanks and Glass aquaria were
supplied with fresh seawater and aerated through air
blower. Natural seawater was with a water temperature
ranged at (25 ±3 OC), Dissolved Oxygen D.O 5±3mg/l,
pH 7.4-8.8, salinity at 12±3‰ salinity and supplied with
air systems.
2.2 Methods
2.2.1 Fish sampling
European D. labrax were sampled from April 2015 to April
2016. Freshly dead or morbid fish were taken and kept in ice
boxes and transported as soon as possible to the fish diseases
laboratory in the National institute of oceanography and
fisheries.
2.2.2 Water sampling
They were collected in glass or plastic and transported to the
laboratory in insulated coolers and examined within (24 – 48
h). They include water temperature, dissolved oxygen, pH,
ammonia (NH3/NH4+) & salinity, water temperature,
dissolved oxygen and salinity were measured at collection
sites. All water quality parameters were analyzed according to
(APHA 2005) [3].
2.2.3 Laboratory diagnosis of Amyloodiniosis
A) - Clinical investigation and Post Mortem (PM)
examination: It was performed according to Noga, E.J. (2010) [19]. Fish
samples with various clinical symptoms like excessive
mucous, erosions on the fins, deformity on vertebral column,
pale to brownish gills were brought to the laboratory.
B) - Parasitological examination.
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1) - Macroscopic examination.
Skin surface, fins and gills were examined by naked eyes and
with the help of dissecting microscope for any attached
parasites, lesions or external changes.
2) - Microscopic examinations
Direct wet mount techniques (skin scrapping: taking smear
mucus cells and scales) and gill biopsy or gill clip (at which a
gill filament is removed for microscopic diagnosis).
2.2.4. Histopathological examination:Samples (skin, fin and gills) were carefully removed from
examined Dicentrarchus labrax and then fixed in neutral
formalin, dehydrate in ascending grades of alcohol and clear
in xylene. The fixed tissues were embedded in paraffin wax
and sections of five microns were caught by using Euromex
Holland microtome. Sections were stained according to Harris
Haematoxylin and Eosin method (Agius, C. and Roberts, R. J.
(2003) [2]. Then sections were examined under microscope.

Fig 1: Comparison of Length among treated groups no. (%) after (30
min.) treatment

2.2.5 Treatment trials for Amyloodiniosis:2.5.1 Supplemented Antiseptic and Route and dose of
administration:The selected antiseptic was hydrogen peroxide H2O2 20%. It
was added within a dose and duration according to
(Montgomery - Brock et al., 2001) [17].
2.5.2 Bath route:Hydrogen peroxide20% was added in two doses 100 ppm,
200ppm in a treated plastic container with a capacity (10 liter)
far from the rearing tanks and treat for aduration of exposure
30 minutes for Amyloodiniosis. Repeat the treatment after6
days.
2.5.3 Experimental design
A total 0f 120 Dicentrarchus labrax fingerlings were divided
into four groups of 30 each and distributed equally in
fiberglass tanks size (1000L).Each treatment was performed
in triplicates. Four groups of D. labrax, the first is apparently
health as control (G1) and the second was the clinically
infested group (G2). The third infested was immersed with
H2O2 at 100ppm/L (G3) and the fourth infested immersed
with H2O2 at 200ppm/L (G4). Hydrogen peroxide20% was
added at 100ppm, 200ppm as water bath in 10 liter capacity
plastic container for 30 minutes then returned to rearing tank
(1000L) capacity. The experiment was inspected daily for 14
days and the clinical signs and mortality was recorded. The
data on mean mortality intensity of infection and prevalence
rate were recorded in first week &second week. The mean of
length & weight of used fishes were reported in table (1)
&fig.1&2.
Table (1): Comparison of Length and Weight (gm) among
treated groups no. (%) after (30 min.) treatment
Control –Ve(G1)
Control +Ve(G2)
100 ppm(G3)
200 ppm (G4)

Length (Cm)
6.98±0.31a
7.68±0.58 a
7.31±0.45 a
8.05 ±0.68 a

Weight (gm)
7.43±0.19 a
7.77±0.28 a
5.13±0.47 a
6.33±0.39 a

Means within the same column carrying different superscripts
are significantly different at P < 0.05 based on Tukey's
Honestly Significant Difference (Tukey’s HSD).
There was no significance difference between the length and
weight in treated and non-treated groups.

Fig 2: Comparison of Weight (gm) among treated groups after (30
min.) treatment

3. Results
3.1 Clinical signs and post mortem changes
The infested European seabass Dicentrarchuslabrax with
Amyloodinium ocellatum appeared distressed, emaciated, and
anorexic and showed flashing behavior. Also, there were
gasping of air rapid gill movement and lying on the bottom.
There was rapid and mass death of fish. Also, grossly focal
erosion areas were seen on the operculum and caudal tail,
deformity in vertebral column. The affected skin showed
friable skin (velvet like appearance), darkened, excessive
mucous secretions, Also, some-times grossly focal erosion
may be found on caudal tail. Internal examination of the
infested fish, showed pale liver enlarged spleen and fatty
position on gastro intestinal tract.
3.2) – Parasitological examination
1) – Morphological description
Microscopic examination of skin and gills scrapings of
examined D. labrax showed, round to oval small dark brown
mucoid Amyoodinium ocellatum stage measured up to 150
μm. Different developmental life stages of Amyloodinium
ocellatum were seen in the gill and skin tissues as the two
main inhabitant organs. The first stage was trophonts with its
root - like structure (Rhizoids).They showed distended
appearance with the presence of feeding stage trophonts dark
brown color lodged between the gill filaments. Also, observed
between the skin and fin surface the rhizoids root-like
structure of the attached organelle was sometimes visibleas in
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figures (Figure 3, 7, 8 and 10). The second was tomont stage;
Tomonts (reproductive stage) in division were occasionally
observed as in (Figure 3,4,5, 6, 9,10,11 & aspecial picture of
advanced stage of division of tomont stage in figure (12) as
Schwarz & Smith (2009) [24] described under Light
microscopy (100X) of fresh mount, observations of moribund
and dead fry showed brownish or yellowish, round to ovalshaped trophonts attached to the body of the fish Some
trophonts might have completed its feeding stage and
detached to become a tomont.

Fig 6: Showing fresh mount of gill tissue slightly infested with
Amyloodinium ocellatum (tomont stage).

Fig 3: Showing fresh mount of gill tissue heavy infested with
Amyloodinium ocellatum (trophont stage with rhizoid root) and
Tomont stage (first division.)
Fig 7: Showing stained fresh mount of skin infested with
Amyloodinium ocellatum (Trophont stage) Geimsa X100.

Fig 4: Showing fresh mount of gill tissue slightly infested with
Amyloodinium ocellatum (trophont stage). division.

Fig 8: Showing stained fresh mount of skin infested with
Amyloodinium ocellatum (Trophont stage) Geimsa X400.

Fig 5: Showing stained gill tissue infested with Amyloodinium
ocellatum (trophont stage) Geimsa X100.
Fig 9: Showing gill tissue infested with Amyloodinium ocellatum
(reproductive stage tomont)
~ 279 ~
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Fig 10: Showing fresh mount of gill tissue infested with
Amyloodinium ocellatum (trophont stage with rhizoid root- like
structure).

Fig 11: Showing fresh mount of gill tissue infested heavily with
Amyloodinium ocellatum (trophont and tomont stage first division
(Arrowheads).

Fig 12: Showing fresh mount of gill tissue infested with Amyloodinium ocellatum (advanced stage of division of tomont stage).

3.3. Occurrence of Amyloodinium ocellatum infection
In the present study, out of the examined 1065 Dicentrarchus
labrax fish, 618 (58.02%) were found to be infested with
Amyloodinium ocellatum. The highest rate of infestation was

recorded during spring season with Prevalence (90.10%)
while the lowest was during winter season with Prevalence
(30.76%)as shown in table(2) & Fig. 13.

Table 2: Showed Prevalence and seasonal dynamics of infestation by Amyloodinium ocellatum of European Seabass Dicentrarchus labrax. In
2015-2016.G: gills S: skin
Season
Spring
Summer
Autumn
Winter
Total
𝛘2Calc.

No. of Fish
Examined
546
222
219
78
1065
73.55

No. of Fish
Prevalence %
Infested
492
90.10%
75
33.78%
108
49.32%
24
30.77%
618
58.02%
P-value
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species

Infected organs

Fry
Fry
fingerling
Adults

gills& skin
gills& skin
gills& skin
gills
< 0.0001
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Fig 15: Pearson Correlation between gill parasitic count and water
Oxygen Level
The fig. revealed that there was no effect and no correlation between
Parasitic infestation and water Oxygen Level

Fig 13: Prevalence and seasonal dynamics of infestation by
Amyloodinium ocellatum of Dicentrarchus labrax.

3.4. It was necessary to study the Correlation among
water quality parameters and Amyloodinium ocellatum
infestation during prevalence period (table 3) & Fig. (14,
15, 16, 17& 18).
Table (3): Correlation among water quality parameters and parasitic
infestation during prevalence period of Amyloodinium ocellatum
infection.
Parameter
R
Temperature
-0.165
Dissolved Oxygen
0.009
pH
-.457*
Salinity (ppt)
.473*
Ammonia (ppm)
0.057
r; Pearson Correlation coefficient
* Correlation is significant at the 0.05 level (2-tailed).

P-value
0.488
0.97
0.043
0.035
0.81

Fig 16: Pearson Correlation between gill parasitic count and water
PH

The Fig. 16 revealed that
The optimum pH of parasitic infestation ranged between (8
and 8.5) but the peak of infestation was recorded at pH 8.2

3.4. It was necessary to study the Correlation among
water quality parameters and Amyloodinium ocellatum
infestation during prevalence period (table 3)
 There was direct strong significant correlation between
pHlevels and parasitic infestation (-.457, p=0.043)
 Also, there was a significant correlation between Salinity
levels and parasitic infestation (473, p= 0.035).
 There was a significant correlation between water
temperature and parasitic infestation (-0.165, p=0.043)
 There was aweak significant correlation between
ammonia levels and parasitic infestation (0.057,
p=0.488).

Fig 17: Revealed That There Was an Inverse Relationship between
Gill Parasitic Count and Water

The optimum salinity of Parasitic infestation ranged between
(16ppt and 26ppt) but the peak of infestation was recorded at
salinity 26ppt

Fig 14: Pearson Correlation between gill parasitic count and water
temperature
The fig. revealed that the optimum water temperature of A. ocellatum
ranged between (20 oC and 25 oC) but the peak of infestation was
recorded at water temperature (20).
Fig 18: Pearson Correlation between gill parasitic count and water
ammonia level
~ 281 ~
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Fig. 18 revealed that there was aweak correlation between
ammonia and parasitic infestation.
3.5. Histopathological alterations
There were histopathological changes ranged between mild
and heavy infestations. As shown in (Figures 19, 20 &
25).Trophonts were seen inside gill arch and tissues.
Concerning the mild pathological changes, Amyloodinium
ocellatum trophont was attached to the skin and causing
moderate hyperplasia and desquamation of the covering
epithelium. (Figure 23&26) on the other hand, several
histpathological changes were seen in several forms as follow:
Amyloodinium ocellatum trophonts causing severe
hyperplasia in the gill epithelia and fusion of the secondary
gill lamell Fig. (21& 22). Amyloodinium ocellatum trophont
and its attachment site to the destructed secondary gill lamella
Fig. (24 &27).

Fig 19: showing Amyloodinium ocellatum trophont (Arrowhead)
surrounded with tissue debri underneath a scale H&E X100

Fig 22: High power of the previous figure showing Amyloodinium
ocellatum trophont (Arrowheads) with the severe hyperplasia and
fusion of the secondary gill lamella (Arrows). H&E X400.

Fig 23: showing Amyloodinium ocellatum trophont (Arrowheads)
attached to the skin causing moderate hyperplasia and desquamation
of the covering epithelium (Arrows). H&E X400

Fig 20: showing Amyloodinium ocellatum trophont (Arrowhead)
surrounded with tissue debri underneath a scale H&E X400

Fig 24: Showing Amyloodinium ocellatum trophont (Arrowheads)
and its attachment site to the destructed secondary gill lamella
(Arrow). H&E X400.

Fig 21: showing Amyloodinium ocellatum trophonts (Arrowheads)
causing severe hyperplasia in the gill epithelia and fusion of the
secondary gill lamella (Arrow). H&E X100.

Fig 25: Showing Amyloodinium ocellatum trophont (Arrowhead)
surrounded with tissue debri underneath a scale; Inset: high power of
the A. ocellatumtrophont. H&E X100, (inset, X1000).
~ 282 ~
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Fig 26: Showing Amyloodinium ocellatum trophont (Arrowheads)
attached to the skin causing hyperplasia and desquamation of the
covering epithelium (Arrows). H&E X400.

Fig 27: Showing Amyloodinium ocellatum trophont (Arrowheads)
and its attachment site to the destructed secondary gill lamella
(Arrow). H&E X400.

3.6. Treatment trials for Amyloodiniosis Results
3.6.1. Clinical signs before and after treatment
 Before the treatment the infested fish showed mass
mortality rapid accumulation of infested fishes at water
surface& rapid gill movement. there were not any
obvious gross lesins on infested fishes Microscopic

examination of skin and gill filament scrappings &gill
biopsies revealed presence of different developmental
stages of A. ocellatum as trophont stage with acleared
rhiziods roots. Dark brown rounded Tomont stage (in
first & advanced divisions).
 After treatment the appetite of recovered fishes increased
and returned to anormal rate fishes in two treated groups
were stopped dying in rearing tanks and decreased dying
in other raring tanks as in table (4). Also the vitality of
fishes incresed.
 Effects of treatments on removing the trophonts and
recovery of fish were studied. and trophont count
decreased significally following treatment as in table (4).
As shown in table (4 & 5), the mortality rate was decreased in
the two treated groups G3 & G4 to become none in the second
week compared to the non-treated groups G1 & G2. Also, the
intensity of infection was decreased in the treated groups
where skin smear and gill smear showed decreased number of
trophonts than the non-treated group. Therefore, the
prevalence rate was lower in the treated groups than nontreated. It was cleared that, the treatment with hydrogen
peroxide proved its activity as a safe and effective in
mariculture. And that was confirmed through the recovery of
infested fishes with high vitality and appetite.
All data in the previuos tables (4 & 5) were subjected to
Statistical analysis was made with the computer program
(Statistical Package for Social Sciences) SPSS.
Differences among groups were assessed by means of
analysis of variance (ANOVA). Subsequently, significance of
differences between values was tested with the LSD post-hoc
test (least significant difference test) to detect particular
differences between groups. Values are represented as mean ±
standard error (mean ± S.E.M). Significance indicated in
figures and tables by an asterisk (*) was taken as p <0.05.The
results of analysis were showen as in tables (6 7 8 & 9) also in
figures (28 29 30 31).

Table (4): Showing the final mean of mortality percentage in each treated group that was calculated on termination of treatment.
Parameter
Group
G1 control (-)
G2 control (+)
G3 Treated
G4 Treated
G1 control (-)
G2 control (+)
G3 Treated
G4 Treated

30
30
30
30

mean length
(cm)
6.98
7.68
7.31
8.05

30
30
30
30

6.98
7.68
7.31
8.05

Total No

First Week
mean weight
Dose
(gm)
7.43
ـــ
7.77
ـــ
5.13
100 PPm
6.33
200 PPm
Second Week
7.43
ـــ
7.77
ـــ
5.13
100 PPm
6.33
200 PPm

duration of
exposure

ـــ
ـــ
30 min
30 min

ـــ
ـــ
30 min
30 min

Mean No of
Mortality
0
1
1
0

Mean %
Mortality
0%
3.33%
3.33%
0%

0
3
0
0

0%
10%
0%
0%

Table 5: Showing Effects of treatments on detachment of the trophonts and recovery of fish.
First Week
Parameter Group

mean
length (cm)

mean
weight
(gm)

G1 control (-) apparently healthy
G2 control (+)infested
G3 Treated
G4 Treated

6.98
7.68
7.31
8.05

7.43
7.77
5.13
6.33

Total
No

Dose

30
ــــ
30
ـــــ
30
100 PPm
30
200 PPm
Second Week
~ 283 ~

duration of
exposure

ـــــ
ـــــ
30 min
30 min

Mean Intesity of
Infection
skin
Gill
smear
smear
0
0
12/F
15/ F
6/ F
10/ F
3/ F
10/ F

prevelance
%
0%
90.00%
53.33%
43%
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G1 control (-)
G2 control (+)
G3 Treated
G4 Treated

6.98
7.68
7.31
8.05

7.43
7.77
5.13
6.33

30
30
30
30

Table (6): Comparison of Mortality number and percentage among
treated groups no. (%) after (30 min.) treatment (G: group W: week).
Groups
Control –Ve(G1)
Control +Ve(G2)
100 ppm (G3)
200 ppm (G4)

W1
0 (0%) a
1 (3.33%) a
1 (3.33%) a
0 (0%) a

ــــــ
ـــــــ

ــــــ
ــــــ

100 PPm
200 PPm

30 min
30 min

0
18/F
5/F
4/F

0%
93%
27%
20%

Table 8: Comparison of gill smear parasitic count among treated
groups after (30 min.) treatment. (G: group W: week).

W2
0 (0%) b
3 (10.0%) a
0 (0%) b
0 (0%) b

Control –Ve(G1)
Control +Ve(G2)
100 ppm (G3)
200 ppm(G4)

Percents within the same column sharing the same
subscript are not significantly different at p< 0.05 in the
two-sided test Z-test. Tests are adjusted for all pairwise
comparisons using the Bonferroni correction.
According to table (6) and fig. (28) there was no
significance difference in mean mortality percentage in
treated group with 100ppm and infested group in 1st
week & 2nd week. Also there was no significance
difference in mean mortality percentage between treated
groups 100ppm & 200ppm. (1% & 0%) respectively in
1st week and in 2nd week (0% & 0%) respectively.

0
10/F
3/F
2/F

W1
15±0.74a
10±1.01b
10±0.93b

W2
18±0.93a
5±0.93b
4±0.93b

Means within the same column carrying different superscripts
are sig. different at P < 0.05 based on Tukey's Honestly
Significant Difference (Tukey’s HSD).

Table 7: Comparison of skin smear parasitic count among treated
groups after (30 min.) treatment (G: group W: week).
Control –Ve(G1)
Control +Ve(G2)
100 ppm (G3)
200 ppm (G4)

W1
12±1.07a
6±1.11b
3±1.03c

W2
10±0.91a
3±0.83b
2±0.97b

Fig 30: Comparison of gill smear parasitic count among treated
groups after (30 min.) treatment.



From tables (7 & 8) and fig. (29 & 30) were concluded
that the mean intensity of infection (skin smear parasitic
count & gill smear parasitic count that the load of
infection in gill smear was higher than in skin
smear(18&10) respectively. That means that the primary
site of infection and the main target organ of
amyloodinium ocellatum trophont is the gill tissues.
Table 9: Comparison of prevalence % among treated groups after
(30 min.) treatment (G: group W: week).
Control –Ve(G1)
Control +Ve(G2)
100 ppm (G3)
200 ppm (G4)

W1
0 (0.0%)
27 (90.0%) a
16 (53.3%) b
13 (43.3%) b

W2
0 (0.0%)
28 (93.3%) a
8 (26.7%) b
6 (20.0%) b

Fig 28: Comparison of the mean Mortality number No. and
percentage (%) among treated groups after (30 min.) treatment.

Percents within the same column not sharing the same subscript are
significantly different at p< 0.05 in the two-sided test Z-test. Tests
are adjusted for all pairwise comparisons using the Bonferroni
correction.

Fig 29: Comparison of skin smear parasitic count among treated
groups after (30 min.) treatment.

Fig 31: Comparison of prevalence % among treated groups after (30
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min.) treatment.

Table (9) and fig.(31)revealed that there was asignificance
difference in prevalence rate percentage between non treated
group and treated group 100ppm & 200ppm (90.0%, 53.3%,
& 43.3%) respectively, and (93.3%, 26.7%, & 20.0%)
respectively in 2nd week. That revealed that effect of
hydrogen peroxide 20% lower the prevalence % in 1st week
which was down and decrease in 2nd week. It was cleared
that there was no significance difference in prevalence rate
percentage between the two doses that used in treatments
design. in 1st week & 2nd week.
4. The Discussion
(Eissa, I.A.M (2002) [11] reported that, by increasing
intensification of fish production and lack of health
management measures have led to many disease problems.
About 80% of fish disease is parasitic especially in warm
water fish. The ectoparasitic protozoal diseases (gill and skin
parasites) of fishes play an effective role in the economic
losses of fish farms through mortality and/or decrease growth
rate of fish especially in the highly intensified systems.
Damage to infected cells leads to focal erosion of the
epithelium. Prolonged infection exhausts a generation of
mucus cells and leads to accelerated desquamation.
Proliferation of the epithelium causes obliteration of the gill
lamellae, while the inner strata of the epithelium become
spongious and in some cases undergo complete lysis. The
histopathological diagnosis in present study revealed mild to
severe histopathological changes. Severe hyperplasia was
shown in the gill epithelia and fusion of the secondary gill
lamella which was caused by Amyloodinium ocellatum
trophonts. Also Destructed secondary gill lamellawhich was
caused by Amyloodinium ocellatum trophont attachment to
gill tissue was observed. Amyloodinium ocellatum trophont
was surrounded with tissue debri underneath a scale. Mild
Hyperplasia and desquamation of the covering epithelium
which was caused byattachment of Amyloodinium ocellatum
trophont to the skin tissue. Environmental and seasonal
dynamics of A.ocellatum infestation is documented by
(Kuperman & Matey 1999 [12]; Pereira et al 2010 [23]; Saraiva
et al 2011) [25]. (Noga and Levy, 1995) [20] Reported that
Infestations of the gilthead seabream by the gill parasite A.
ocellatum may occur, particularly during summer. At the end
of the growing season, when the water temperature increases
within production ponds, the proliferation of the ectoparasite
and the damage done to the developing fish can rapidly reach
devastating proportions in terms of fish production. In
Portugal, (Menezes, 1994) [15] reported several outbreaks of A.
ocellatum in aquacultures from the central west, southwest
and southern regions where the main fish species in
production are gilthead seabream and seabass (Dicentracthus
labrax.). Fish are usually introduced into production ponds in
April, and captured in the following year, during summer. The
growing period of gilthead seabream takes about 15 months.
(Noga and Levy, 1995) [20]. Suggested that infestations of the
gilthead seabream by A. ocellatum may occur, particularly
during summer. That at the end of the growing season, when
the water temperature increases within production ponds, the
proliferation of the ectoparasite and the damage done to the
developing fish can rapidly reach devastating proportions in
terms of fish production.
The present study reveals the occurrences per season of A.
ocellatum in cultured Europeanseabass (Dicentracthus labrax.
out of the examined 1065 Dicentrarchuslabrax fish, 618

(58.02%) were found to be infested with Amyloodinium
ocellatum. The highest rate of infestation was recorded during
spring season with aprevalence (90.10%) while the lowest
was during winter season with aprevalence (30.76%). (Khan
and Thulin, 1991) [13] mentioned that, environmental factors
can strongly promote infestation of fish by external parasites
In the Salton Sea, A. ocellatum infestation of young tilapias
increased under unfavorable environmental conditions of the
lake. (Kuperman and Matey, 1999) [12] suggested that the
occurrence of A. ocellatum in fish gills is associated with
specific variances in environmental variables such as
temperature and salinity. A correlation study with
environmental and biological factors as variables the
occurrences of A. ocellatum in cultivated gilthead seabream)
is conducted by (Pereira et al 2010) [23]. The study concludes
that salinity is positively related with trophont occurrences.
Dissolved oxygen, water temperature, pH, and phytoplankton
biomass have significant negative relationship with A.
ocellatum trophonts. (Pereira et al., 2010) [23] is conducted
the correlation study with environmental and biological
factors as variables to explain the occurrences of A. ocellatum
in cultivated gilthead seabream.
Thus, the present study attempts to correlate environmental
factors with A. ocellatum, occurrences in cultivated European
seabass. The present study concluded that there was direct
strong significant correlation between pH levels and parasitic
infestation. Also, there was astrong significant correlation
between Salinity levels and parasitic infestation. There was a
weak significant correlation between ammonia levels and
parasitic infestation. Also; there was a significant correlation
between water temperature levels and parasitic infestation
while there was no significant correlation between dissolved
oxygen and A. ocellatum Occurrences.
(Montgomery-Brock et al, 2001) [17] reported that, Treatment
with hydrogen peroxide to 75-150 mg.l-1 was effective in
eliminating trophontes in Polydactylus sexfilis. (MontgomeryBrock et al., 2000) [16] described that the use of 35% hydrogen
peroxide to treat mullet (Mugil cephalus) fry infested with
Amyloodinium. Fish in a flow-through seawater system were
treated once with 25 mg/L hydrogen peroxide for 30 minutes.
Mortalities decreased from 200 to 1,000 fish per day to fewer
than 10 per day within 3 days of treatment. Repeated
treatments would be necessary under most culture conditions.
While (Noga, 2010) [19] mentioned that removing tomonts
following treatment might be an important strategy when
using this method.
In the present study the infested fishes were exposed to
100ppm & 200ppm hydrogen peroxide 20% for thirty
minutes. The control infested fishes were examined and found
to have a mean of 18 ± 0.93 trophonts per gill biopsy & 10 ±
0.91 trophonts per skin smear. The fish that were to be treated
with100ppm showed a mean of 10 ± 1.01 trophonts per gill
biopsy in first week & 6 ± 1.11 trophonts per skin smear.
Whie in after six days, the count was down to 5 ± 0.
93trophonts per gill biopsy &3 ± 1.03trophonts per skin
smear. The fishes were retreated with 200 ppm hydrogen
peroxide for thirty minute for another 6days. The fish that
were to be treated with100ppm showed a mean of 10±
0.93trophonts per gill biopsy in first week & 3 ± 1.03
trophonts per skin smear. Whie in after six days, the count
was down to 4 ± 0.93 trophonts per gill biopsy & 2 ± 0.97
trophonts per skin smear. Fishes that exposed to 100ppm &
200ppm of showed no mortalities recoreded.in the termination
of experiment. There was no significance difference in mean
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mortality percentage in treated group with 100ppm and
infested group in 1st week & 2nd week. Also there was no
significance difference in mean mortality percentage between
treated groups 100ppm & 200ppm. (1% & 0%) respectively in
1st week and in 2nd week (0% & 0%) respectively. that
revealed that no hazrd on fish survival from used 200ppm as
ahigher dose in treatment design. There was significance
difference in prevalence rate percentage between non treated
group and treated group 100ppm & 200ppm (90.0%, 53.3%,
& 43.3%) respectively, and (93.3%, 26.7%, & 20.0%)
respectively in 2nd week. That revealed that effect of
hydrogen peroxide 20% lower the prevalence % in 1st week
which was down and decrease in 2nd week. It was cleared
that there was no significance difference in prevalence rate
percentage between the two doses that used in treatments
design. in 1st week &2nd wee It was concluded from the
mean intensity of infection (skin smear parasitic count & gill
smear parasitic count that the load of infection in gill smear is
higher than in skin smear18&10 respectively. That means that
the primary site of infection and the main target organ of
amyloodinium ocellatum trophont is the gill tissues. It was
concluded that there was significance difference in skin smear
parasitic count between treated groups &non treated groups in
1st &2nd weeks. Also there was significance difference in
skin smear parasitic count between treated groups 100ppm &
200ppm (6&3) respectively, in 1st week while in 2nd week
there was no significance difference (3&2) respectively. It
was concluded that there was significance difference in gill
smear parasitic count between treated groups &non treated
groups in 1st & 2nd weeks. Also there was no significance
difference in gill smear parasitic count between treated groups
100ppm & 200ppm (10&10) respectively, in 1st week also in
2nd week there was no significance difference (5&4)
respectively.
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5. Conclusion
 Our results indicate that:
The severity of infestation by A. ocellatum is evaluated by
interaction of this pathogenic parasite with variable
environmental stressors. Hydrogen peroxide proved its
activity in experimental treatment trials as it is safe and
effective for a mariculture. Finally I recommend that
infestations of European seabass by A. ocellatum can be
avoided if adefined patterns of Quarantine, biosecurity and
disinfection protocols are kept in mariculture facilities.
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