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Abstract

One hundred and fifty clinically infected Mugil
cephalus 40 +5gm and 10 +2cm in length were collected from
earthen pond from Tri-angular of EI Deeba, Damietta
Governorate and subjected to clinical, postmortem
investigation, bacteriological and parasitological examination.
Also, the physicochemical analysis of water pond holding
Mugil cephalus were recorded. The common clinical signs
observed were lethargic, listless, cease to food, excessive
mucus and nervous manifestation, infested fishes were rubbed
themselves on solid substrate in attempt to dislodge the
crustacean parasites which appeared attached to gills, skin &
fins rays, head region and buccal cavity. Opaque of skin,
hemorrhagic spots scattered on all parts of infested fishes
specially perianal, caudal and pectoral region, mechanical
damage of skin, erosion, sometimes reach ulceration of skin
were observed. Infested fishes were showed gasping of air and
accumulated around the water inlet (High current water).
The postmortem finding showed presence of large number of
parasitic crustaceans on the body surface, also occurred in oral
cavity and under gills cover. In some cases, the gills were pale
with brown focci look like marbling appearance, pale liver,
congested spleen and kidney. Other cases showed congested
liver and enlarged gall bladder and distended with bile. The
result of bacteriological examination revealed the isolation of
Vibrio alginolyticus and Vibrio species. V. alginolyticus was
isolated with 40% from infested fishes with Caligus.
V. alginolyticus was isolated with high percent from necrotic
skin, gills, liver and kidney respectively while in low percent
from spleen and blood. The pathogenicity of isolated
V. alginolyticus was done and recorded. The result of
antibiogram revealed that, florefenicol and ciproflox were
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highly effective against V. alginolyticus. The parasitological
examination revealed that the crustacean parasites were
identified as copepods of Caligus curtus, the total prevalence
of infestation was 100% and the mean number of individuals
per host was thirty five. The histopathological finding of
infested skin and gills of infested Mugil cephalus were studied.
The trial of treatment by using Butox ®*° in dose 0.2 ml /L (10
ppm/L) as bath for 5 minutes gave effective control of Caligus
and should be repeated after 7th day of first application.

INTRODUCTION

Aquaculture has an important role in the development and
meeting the increase demand for aquatic animal production Haylor and
Bland (2001). Aquaculture industry gradually developed in the world as
well as in Egypt especially marine aquaculture. The health keeping of
fish depend upon the relationship between fish, environment and
pathogens. Mugil fish species culture is one of an important aquaculture
activity in Egypt and other countries. The major factor which would
hamper its successful development and sustainability would be diseases
which may bacterial, viral or parasitic diseases Austin and Austin (1993).
Parasites have recently been highlight at serious pathogenic problems in
cultured mullet fish in marine and brackish water Paperna (1986). In
marine cultured fish, 54% of copepod infestations are Caligids, and their
impacts range from mild skin damage to stress-induced mortality of the
fish Costello (2006). The Caligidae is the largest family of parasitic
Copepoda which include more than 450 species classified in 33 genera
Boxshall and Halsey (2004). The genus Caligus Miller, 1785 is the
broadest genus with more than 250 species Ho et al., (2000). Copepoda is
commonly found on fishes cultured in marine, fresh and brackish water
(Paperna, 1986, Menezes et al., 1990, Hoole et al., 2001 and Vinoth
et al., 2010). Crustacean parasites belonging to Branchiura, Copepoda,
Isopoda and Amphipoda are frequenly found on the body surface and/or
gills of marine, fresh and brackish water fishes Venmathi et al., (2009).
In Egypt, such parasites were isolated from mullet Mugil cephalus
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Eissa (2004) and Noor El Deen (2012). Heavy infestation with Caligus in
large numbers don’t actually kill the fish but the growth rate and market
value are reduced, also heavy infestation with Caligus cause emaciation,
abrasions and in severe cases where the epidermis is breached death may
be occurred due to loss of physiological homeostasis including osmotic
stress, anemia and hypoprotein anemia Woo et al., (2002). The losses
associated with Caligus infestation are the result of direct mortality due
to immune state decreasing and suppressed and so secondary bacterial
infection occurs (Lin et al., 1994 and Ho et al., 2000) specially vibriosis.
Vibrio alginolyticus was isolated from marine, brackish and fresh water
fishes as well as Mugil cephalus Wafeek et al., (2007). The present study
was planned to the most common crustacean parasites specially copepod
Caligus species and related bacterial infection affecting Mugil cephalus
cultured in marine water and possible control and treatment using nature
and chemotherapeutic agent.

MATERIALS AND METHODS
Naturally infected fish:

One hundred and fifty clinically moribund and diseased Mugil
cephalus weighted 40 +5gm and 10 + 2 cm in length were collected from
earthen pond from Tri-angular of El Deeba, Damietta Governorate and
immediately were subjected to full clinical examination and postmortem
finding also, bacteriological and parasitological investigation.

Water quality analysis:

The physico-chemical analysis of water holding Mugil cephalus
were done in the field immediately for measuring the water parameters as
(temperature, salinity, pH, dissolved oxygen, saturation, electric
conductivity, alkalinity, nitrate, nitrite, phosphate and total solid). The
physicochemical analysis of water samples were carried out in
accordance to standard analytical methods APHA (2005).
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Clinical investigation and Post-mortem examination of fish:

Moribund and clinically diseased fish were properly examined for
any external clinical abnormalities and lesions and clinical alternations on
the skin, scales eyes, abdomen, fins and any abnormal behaviors. The
postmortem examination was done on moribund fish or freshly dead fish
to examine all internal organs including gills, liver, kidney, spleen and
intestine. The clinical investigation and postmortem examination were
done according to Amlacher (1970).

Bacteriological examination:

Samples for bacteriological examination collected under aseptic
precaution from gills, liver, spleen, skin ulcers, blood, kidney and fins
and inoculated onto tryptic soy broth (TSB) and streaked tryptic soy agar
(TSA) with 1% sodium chloride (NaCl), the suspected purified colonies
were picked up and streaked over specific media as
Thiosulphate Citrate Bile Salt sucrose Agar (TCBS) (Biolife, Milan,
Italy). The inoculated media were incubated at 25°c for 24-48 hrs; the
isolated bacteria were subjected to taxonomical analysis according to
Bergey’s Manual of Determinative Bacteriology (1994).

Pathogenicity test:

Thirty Mugil cephalus were collected alive and apparently healthy
with average body weight 40 £5gm kept in glass aquaria for two week
and fed with 5% body weight commercoid ration and divided into 3
groups each group contain 10 fish (10 fish/group); 1st group injected I/P
with isolated strain in a dose 1x10 7 cfu/ml. 2" group injected I/M with
same dose and the 3" group injected with 0.5 ml of sterile saline, injected
fish were observed daily for 10 days to record any clinical signs
behaviors and daily mortalities. Postmortem examination was done on
freshly dead fish to record gross signs and reisolation of injected strain.
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Antibiogram sensitivity:

The antibiogram sensitivity test was done according to the limits
givin by Schéperclaus et al., (1992) using disc diffusion method on
Muller’s Hinton agar medium and interpretations of zones of inhibitions
were recorded. The antibiotic testes used were ciprofloxacin, colistin
sulphate, rifampine, florefenicol, lincomycin, nalidixic acid.

Parasitological examination:

Macroscopic examination was done for detection of any
abnormalities in different parts of fish body by naked eyes and hand lens.
Skin, fins, gills, eyes and opercula were dissected and examined for
presence of parasitic crustaceans. The attached crustaceans to the gills,
skin, fins, head region and buccal cavity were carefully removed with the
help of needle and soft brush, under a low power binocular microscope,
washed with distilled water, They were fixed in 3% formol saline,
preserved in equal amount of 70% alcohol-5% glycerin and permanent
amounts were prepared by passage in descending grades of alcohol (70,
50 and 30%), cleared in glycerin and mounted in glyceringelatin
according to Lucky (1977). The isolated Copepods species were
identified according to Kabata (1988).

Histopathological examination:

Samples for histopathological examination were freshly taken
from skin and gills of infested fish. Histopathological techniques were
carried out according to Roberts (2001).

Treatment trials:

Forty infested Mugil cephalus collected from the same pond with
average 40 £5gm body weight and 10 = 2 cm in length kept in glass
aquaria 40x40x80 cm at the same environment specially salinity and
divided into 4 groups each group contain 10 infested fish and treatment
trials applied as the following:
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e 1-Fresh water treatment, it was as a dip for 20 minutes
e 2-Butox ®*in adose 0.1ml/L (5ppm) for 5 minutes
e 3-Butox ®*in a dose 0.2ml/L (10ppm) for 5 minutes
e 4-Butox ®*in a dose 0.3ml/L (15ppm) for 5 minutes
RESULTS
Results of physico-chemical analysis of water:

The physico-chemical analysis of water holding Mugil cephalus
were recorded in Table (1) which considered in normal limit.

Results of clinical signs:

The results of clinical investigation of infested Mugil cephalus in
cultured pond were lethargic, listless, cease feeding, nervous
manifestation, infested fish with Caligus were rubbed themselves on
solid substrate, excessive mucus. Caligus appeared attached to fish in
different area of the body gills, skin and fins and buccal cavity. Opaque
of skin Plate(1A), frayed fins, hemorrhagic spots scattered on all parts of
the body specially perianal, caudal and pectoral region Plate(1B); in
severe case fish were observed mechanical damage of skin, erosin and
ulceration Plate(1C), also fish infested with Caligus showed gasping of
air and accumulation around the water inlet (High current water).

Results of postmortem findings:

Infested fish showed presence of large number of Caligus on the
body surface, also occur in oral cavity and under gill cover, the total
number of Caligus different from fish to another almost reach 35 Caligus
[fish. Pale gills with brown focci look like marbling appearance, pale
liver and all internal organs; but most infected cases showing congested
gill and liver while gall bladder distended with bile, congested spleen and
kidney and accumulation of blood fluid in abdominal cavity, Plate (1D).
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Results of bacteriological examination:

The result of bacteriological examination revealed the isolation of
gram negative bacteria and according to cultural, morphological and
biochemical characters recorded in Table (2) it was identified as Vibrio
alginolyticus and Vibrio species. As showed in Table (3) the infection
with Vibro bacteria reached 40% from total infested from total infested
with Caligus which reached 100%. The distribution of isolated V.
alginolyticus in different organs of infected Mugil cephalus as shown in
Table (4). The V. alginolyticus isolated with high number from skin 47
strain reach 27.32% follwed by gills 40 strains with 23.25%, liver 35
strains with 20.34%, kidney 21 strains with 12.20%, spleen 17 strains
with 9.88% finally blood 12 strains with 6.97%.

Results of pathogenicity:

As shown in Table (5) the clinical sings seen after 24h post I/P
injection with V. alginolyticus, included inflammatory changes at the site
of inoculation, hemorrhages allover the body surface in different parts of
the body, congested gills, liver, spleen and kidney showed internally.
Reisolation of V. alginolyticus was obtained on TCBS agar from freshly
dead Mugil cephalus. Intraperitoneal injection I/P was high effect than
I/m route which cause100% while I/M cause 70% mortality.

Results of antibiogram sensitivity:

As shown in Table (6), the antibiogram sensitivity of
V. alginolyticus revealed that it was highly sensitive to florefenicol and
ciprofloxacin and moderate sensitive to nalidixic acid and rifampine
while it was resistant to colistin sulphate and lincomycin.

Results of parasitological examination:

The parasitological examination revealed severe infection by
large numbers of crustacean species which was attached firmly to gills,
skin and fins and buccal cavity of Mugil cephalus Plate (1A). Some



Prevalence Of Bacterial Infection Associated 422
With Caligus Infestation In -----

development stages were found, Plate (2). All isolated crustacea which
were collected from Mugil cephalus according to the morphological
characters were belonged to the Copepoda, family Calgidae and were
identified as Caligus curtus Plate (3).

The morphological description of Caligus curtus:

The body length of the male measures 5.97 mm and the greatest
width measures 2.91 mm. The cephalothorax is nearly as long as wide.
Genital complex roughly circular, with protruding posterolateral corners,
more than 1/2 length of thoracic zone of dorsal shield. Abdomen one-
segmented, more than 1/2 length of genital complex. The caudal rami are
longer than wide. Second antenna with bifid terminal claw. The body
length of the female measures 5.53 mm and the greatest width measures
2.66 mm. The cephalothorax is nearly as long as wide. Genital complex
of equal length with thoracic zone of dorsal shield. Abdomen one-
segmented, less than 1/2 length of genital complex. The caudal rami are
longer than wide. Female characterized by long bar-shaped egg pouches
or strings.

The prevalence of Caligus curtus infestation in Mugil cephalus fish:

Table (3) showed the total prevalence of Caligus curtus in
examined Mugil cephalus fish which was 100%.

Results of histopathological examination:

The results of histopathological examination of skin of affected
Mugil cephalus infested with Caligus curtus and infected with bacteria
showed hyperplasia of club cells of the epidermis, congested and
hemorrhagic dermis with excessive aggregation of round cells, melano
macrophage cell and edema of the dermis as shown in Plate (4A).

The results of histopathological examination of gills of affected
Mugil cephalus infested with Caligus curtus showed that the parasite
induced sever congestion of branchial blood vessels, telangectiasis, also
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causing sloughing of secondary lamellae and desquamation of secondary
lamellar epithelium as shown in Plate 4 (Fig B to Fig H).

Results of treatment trials:

Treatment trials of naturally infested Mugil cephalus with Caligus
curtus at field area using freshwater for 10 hrs and Butox ® 50 in
different concentration as bath for 5 minutes exposure as shown in
Table (7). It was noted that, the freshwater treatment gave a good result
in control of Caligus curtus attached to Mugil cephalus as a bath for 10
hrs. While the using of Butox ® 50 at different concentration 0.1 ml/L
(5ppm), 0.2ml/L (10ppm) and 0.3ml/L (15ppm) revealed that application
of 0.2ml/L (10ppm) as a bath for 5 minutes considered the best chemical
and effective to eliminate Caligus curtus which infested and affect Mugil
cephalus in marine aquaculture and has no effect on healthy state of
treated fish.

Table (1): Physico-chemical analysis of water holding Mugil cephalus.

Water parameters

5
£ o
2 E > 5 2
=] o = T o 8 ) = O 3 S 2
S|l g | s | 8| | 5| @ E|2|2|8&]|F
S| @ 3 <
|_
100 0.002 0.1 0.2 140
o 0, 0,
1 28°c 25% 7.8 5mg/L 57% 11000 mg/L mg/L mg/L mg/L mg/L
100 0.002 0.3 0.5 110
o 0, 0,
2 29°c 26% 7.8 4mg/L 54% 10000 mg/L mg/L mg/L mg/L mg/L

DO = Dissolved oxygen, NO2 = Nitrite, NO3 = Nitrate, PO4 = Phosphate, EC = Electric
conductivity, TS = Total solid.
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Table (2): Morphological and biochemical characters of isolated vibrio.

Test Reaction

Gram stain - ve
Mortality swarming mortality
TCBS agar yellow colonies
Oxidase +ve
OIF + Fermentive
Growth at

29°c +ve

37°c +ve

43°c +ve
Growth on NaCl% -ve

0% +ve

3% +ve

5% +ve

7% + ve

10% + ve
Indole +ve
V.P +ve
M.R +ve
H2s production - ve
Citrate utilization +ve
Arginis hydrolysis -ve
Catalase - ve
Gelatin liquefaction +ve
Fermentation of sugar

glucose - Ve

arabinose - Ve

sucarose - Ve

lactose - Ve
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Table (3): The obtained data about infestation and infection.

Total No. of No. of infested | No. of infected | No. of samples
L fish with fish with for Total isolated
examined fish . . .
Caligus curtus bacteria bacteriology
150 150 60 360 172
% 100 40 60 47.77

Table (4): Prevalence and distribution of isolated V. alginolyticus in
different organs and tissues of infected Mugil cephalus.

Gills skin liver Kidney Spleen Blood

No. of
isolates

Causativ
e agent

No. [ % [No. | % |No. | % [No. | % |No. | % [No. [ %

172 | 40 [23.25| 47 [27.32| 35 [20.34| 21 [|12.20| 17 |9.88 | 12 |[6.97

V. alginolyticus

Table (5): Pathogenicity and mortality rate of experimentally infected
Mugil cephalus with V. alginolyticus.

5 5 2
S 2 Dead fish during 10days 5 @
[ |8} - < —
o D 5] o 5y E
3 £ £ z 2 >
3 5 5 | @ °| =
% 3 LL lSt 2nd 3I’d 4th 5[h 6[h 7th 8th glh 10[h § et
i : :
7
X
1%t 1C]3-u0 1/P 10 11213|3(1(0[0]0]O0 0 10 100%
7
X
ond 1C]3-u0 I/M 10 oOj1)11f(2(1]1112)0{0 0 7 70%
ril
3rd i:;m: w | 10 |o|lo|lo|lofo|ofofolo] o o 0
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Table (6): Antibiogram of sensitivity of V. alginolyticus.

Antbiotic disc Code symbol Conc?:gation Reaction
Ciprofloxacin Cip5 5 (S)+++
Colistin Sulphate CL10 10 R
Rifampine RD30 30 (R)
Florefenicol Ffc30 30 (S)+++
Lincomycin L2 2 R
Nalidixic Acid NA30 30 (S)++

Table (7): Condition of Mugil cephalus and copepods after different
treatment and time of exposure to remove Caligus curtus
from Mugil cephalus.

B 3
c o o
L =} % 1< 8 -
- > ® S F=] 29 ac
S € ] © =] ° 8 E 8 g
S = g < =] is] S -3 o B
o = = [ o [ o o QL o8
= °© © = 3 3 o S = S 5
o S o ° S < 2 | g¢ gt
z = £ o 2 < &L 58
= 3 5 o 5«
o o
2 b
1% 10 | Freshwater| 12hrs Good Dead 3?:,;12/ 0
Butox ® 5 0.1ml/L . 30-40/ | 4-5/Fish
nd 1 . I .
2 0 50 minutes (5ppm) Good nactive Fish
Butox ® 5 0.2ml/L 30-40/
rd 1 . D .
3 0 50 minutes | (10ppm) Good ead Fish 0
Butox ® 5 0.3ml/L 30-40/
1 . D .
4th 0 50 minutes | (15ppm) Stressed ead Fish 0
DISCUSSION

The success in aquaculture industry depend upon the selection of
rearing species of fish, healthy aquatic environment and realizing the
relationship between fish and pathogens or causative agent, regarding the
physico-chemical analysis of water holding Mugil cephalus, they were in
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normal range with exception slight decreasing in dissolved oxygen. The
clinical investigation of affected Mugil cephalus showed that, lethargic,
listless, cease feeding, nervous manifestation these sings were due to
attachment of Caligus curtus with fish, excessive mucus secretion due to
irritation. Infested Mugil cephalus with Caligus curtus rubbed themselves
on solid substrate to try dislodge of parasite from their body, infested fish
with Caligus curtus accumulate around high water current at water inlet
and gasping of air at the water surface, these sings due to contact of
parasites on gill filaments causing gill damage, destruction of gill tissue
and secondary bacterial infection were occur resulted in death of infected
fish, these result were nearly similar to that recorded by (Eissa, 2004,
Lester and Hayward, 2006 and Noor El Deen et al., 2012). Opaque of the
skin, frayed fins, hemorrhagic spots scattered on all parts of the body,
erosion and ulceration occur in severe infested cases and mortality was
occur, these signs as a result of penetration of skin with Caligus curtus
for feeding while erosion and ulceration occur due to infested fish with
rubbed themselves against solid substrate leads to physiological
hemeostasis including osmotic stress anemia, hypoproteinanemia,
immune state decreasing and suppressed, facilitate the invasion with
secondary bacterial infection specially Vibrio species which it occur
ready in water environment, these result agree with (Lin et al.,1994,
Yambot and Lopez 1997, Ho et al., 2000, Johnonson et al., 2004, Lester
and Hayward, 2006 and Noor El Deen et al., 2012). The postmortem
examination of the affected Mugil cephalus showed presence of large
number of Caligus curtus in gills, skin and fins and buccal cavity, the
gills were pale with brown focci look like marbling appearance, these
result agree with El-Lamie (2007) and Noor El Deen et al., (2012) but in
most infected cases showing congested gill, liver, kidney and spleen and
accumulation of blood fluid in abdominal cavity, these result were due to
septicemia which caused by secondary bacterial infection specially

Vibrio species which secret it’s toxins and protedytic enzymes; the
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accumulation of bile secretion in gall bladder was due to hepatomegaly
which pressed on bile duct and ductules these result agree with
Wafeek et al. (2007) and Enany et al. (2011). The results of
bacteriological examination revealed isolation of Vibrio bacteria
according to culture characters on solid media (TCBS) agar,
morphological and biochemical characters identified as Vibrio
alginolyticus which inhibit marine and brackish water and highly
distributed between wild and cultured marine fishes. V. alginolyticus
isolated from infested Mugil cephalus with high percentage reach 40%,
these results agree with Samaha et al., (2004), Wafeek et al. (2007) and
Enany et al. (2011). V. alginolyticus act as primary and secondary
infected pathogen, it isolated with high percentage from skin, gills, liver,
kidney and spleen and isolated with low percentage from blood system as
shown in Table (4), these due to infestation with Caligus curtus which
leads to erosion and ulceration of skin and excessive mucus secretion and
decrease immune state and suppressed immune system these accelerate
and enhance the bacterial infection, these result nearly accepted with
those mentioned with Wafeek et al. (2007) and Enany et al. (2011).
The result of pathogenicity of V. alginolyticus, showed that the
V. alginolyticus was highly virulence which cause 100% mortality after
injection I/P route while it cause 70% mortality after injection 1/M route.
So, V. alginolyticus considered as primary and secondary bacterial
infection for fish and out break, these results agreed with Wafeek et al.
(2007), El-Adawy (2010) and Enany et al. (2011) who recorded that I/P
injection of Mugil capito with V. alginolyticus cause 100% mortality and
gave the same clinical and postmortem lesions of naturally infection with
V. alginolyticus. About the result of antibiogram sensitivity of isolated
strain V. alginolyticus it was highly sensitive to florefenicol and
ciprofloxacinand moderate sensitive to nalidixic acid and rifampine while
it was resistant to colistin sulphate and lincomycin, these results agree
with Wafeek et al. (2007) who recorded that V. alginolyticus was
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sensitive to ciprofloxacin and agree also with Enany et al. (2011) who
recorded that V. alginolyticus isolated from Mugil capito was sensitive to
ciprofloxacin and moderate sensitive to nalidixic acid and rifampine
while it was resistant to colistin sulphate and lincomycin. From obtained
data, florefenicol was newly introduced in fish field for control of
bacterial infection especially V. alginolyticus. The parasite under
discussion isolated from Mugil cephalus this agrees with Eysa, and Abu-
El-Wafa (1995) and Marzouk et al. (2001) who obtained the same
species from the same host. Also, Eissa (2004) and Noor El Deen et al.
(2012) recorded the same genus from the same host, while disagree with
Hogans and Trudeau (1989) and Hamre et al. (2011) who obtained the
same species from different host. The morphological characters and
measurements of Caligus curtus were similar to that obtained by Kabata
(1988). Regarding crustacean infestation rate, the total prevalence of
infestation was 100% and these results were much higher than that
obtained by Marzouk et al. (2001) who recorded the same parasite from
the same host as the rate was 11%. This difference may be attributed to
the locality from which fish samples obtained. In the present study
majority of the Caligus curtus were adult, but also some developmental
stages were found such as copepodid stage chalimus stage and preadult
stage this agree with Lin et al. (1997) and Pike and Wadsworth (1999)
who recorded that Caligid copepods have direct life cycles consisting of 2
free-living planktonic nauplius stages, 1 free-swimming infectious
copepodid stage, 4 attached chalimus stages, 2 preadult stages, and 1
adult stage. The results of histopathological examination of skin of
affected Mugil cephalus infested with Caligus curtus and infected with
bacteria revealed hyperplasia of club cells of the epidermis, congested
and hemorrhagic dermis with excessive aggregation of round cells,
melano macrophage cell and edema of the dermis. These results may be
due to the parasite and bacteria which a brad the skin surface and feed on
cutaneous and subcutaneous tissue causing very extensive destruction.
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The present findings nearly agree with results reported by Udomkusonsri
et al. (2004) and Claudia and Jeffrey (2009). While the histopathological
examination of infested gills revealed that the parasite induced sever
congestion of branchial blood vessels, telangectiasis and causing
sloughing of secondary lamellae and desquamation of secondary lamellar
epithelium. These results may be attributed to the mechanical injury
induced by the parasite that ingest infiltrated cells and epithelial cells that
proliferate due to stimulation of attachment leads to slow hemorrhage,
rapid blood clot, thrombus, ischemia and finally necrosis which manifests
the picture of marbling appearance. These results nearly agree with that
recorded by Eissa et al. (1996) and Noor El Deen et al. (2012). About
treatment trials of naturally infested Mugil cephalus with Caligus curtus
were applied using both of freshwater and Butox © *° in different
concentration as shown in Table (7). It was noted that, the freshwater
treatment gave effective treatment against attached Caligus curtus after
exposure for 10 hrs, the free Caligus curtus were completely dead, these
attributed to the parasite Caligus curtus cannot tolerate osmotic change
and concentration. So, freshwater considered as natural control of
Caligus which infest Mugil cephalus in marine water, these results agree
with Osmanov and Yusupov (1985), Hogans and Trudeau (1989) and
Noor El Deen et al. (2012) who recorded that, the freshwater treatment of
Caligus attached to Mugil cephalus gave effective treatment within 12
hrs. The using of Butox ®*° at different concentration 0.1 ml/L (5ppm) as
a bath not effective for control because the Caligus still attached with
Mugil cephalus, but the using of Butox ®*° at concentration 0.2 ml/L
(10ppm) as a bath gave effective treatment and control of all attached
Caligus curtus and free Caligus curtus in glass aquaria were completely
dead with no effect on health state of fish, while the using of Butox ®*° at
concentration 0.3 ml/L (15ppm) as a bath for five minutes gave effective
treatment and control on attached Caligus curtus but has effect on health
state and causing stress on treated fish. In the present study, from
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concluded results florefenicol can used for control of bacterial infectionin
concentration 30pg/kg body weight fish and using freshwater to control
Caligus curtus affect Mugil cephalus in brackishwater and using Butox ®
% at concentration 0.2ml/L (10ppm) as a bath for 5 minutes for control
Caligus curtus attached with Mugil cephalus in marine water
environment.

CONCLUSION

To control Caligus infestation in cultured Mugil farms must be
apply the management strategies such as the farm should be located in
which the water current is strong to flash away copepod stage; using
wooden slats for trapping eggs of parasite; also, filtering of incoming
water to remove larval stages of parasite and finally stocking clean fish
and quarantining incoming fish with suitable treatment before stocking.
For treatment of Caligus using freshwater for treating Caligus in
brackishwater Mugil farm and Butox ®*° for treating Caligus in marine
Mugil farm as a bath for 5 minutes exposure at concentration 0.2ml/L

(10ppm).



Prevalence Of Bacterial Infection Associated 432
With Caligus Infestation In -----

Plate (1): A- Affected Mugil cephalus showing opaque of skin and
brownish Caligus attached to skin. B- Affected Mugil cephalus
showing hemorrhagic spots scattered on different parts of the
body from ventral region. C- Infested Mugil cephalus showing
different hemorrhage, erosion and irregular ulceration. D- Infested
Mugil cephalus internally showing excessive mucous on gills and
brown focci like marbling appearance, congested and
hemorrhaged liver, kidney, spleen and accumulated bloody fluid
in abdominal cavity. E- Caligus curtus recovered from infested
fishes.
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Plate (2): Light photomicrograph of some developmental stages of
Caligus curtus showing A- Copepodid stage (X 40); B-Fourth
chalimus stage (X 40); C- Pre-adult stage (X 40).

Plate (3): Light photomicrograph of Caligus curtus showing A-Adult
male (X 40); B-Adult female (X 40); C-Caudal ramai (X 100); D-
Egg strings (X 100).
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Plate (4): A- Photomicrograph of the skin section of Mugil cephalus
showing hyperplasia of club cells of the epidermis "arrow",
congested and hemorrhagic dermis with excessive aggregation of
round cells, melano macrophage cell and edema of the dermis
"oval arrow" (H&E X 300). B- Photomicrograph of the gill
section of Mugil cephalus in control showing normal architecture
of gills (H&E X 300).C- Photomicrograph of the gill section of
Mugil cephalus infested with Caligus curtus showing sever
congestion of branchial blood vessels "arrow" (H&E X 300).
D- Photomicrograph of the gill section of Mugil cephalus infested
with Caligus curtus showing telangectiasis "arrow" (H&E X 300).
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E-High power of Fig. (c) showing telangectiasis "arrow" (H&E X
1200) F- Photomicrograph of the gill section of Mugil cephalus
infested with Caligus curtus showing sloughing of secondary
lamellae and desquamation of secondary lamellar epithelium
(H&E X 300).
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