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ABSTRACT

This study concentrated on the assessment of the prevailing parasitic fish diseases in some marine fishes at Ismailia
province and how to control the infestation using microalgae. This study was carried out on 1080 pre-mature fish (360
Dicentrarchus labrax (225+25g) and 360 Saprus aurata (150£25g) and 360 Mugil cephalus (125+25g) collected from
similar ponds of studies to be examined at the end of treatment. In addition to that we followed non-treated fish (1080
premature). The infested fish showed dark color and respiratory signs. Post-mortem lesions were a presence of
congestion or paleness and destruction of gill filaments. The total prevalence of infestation was the total prevalence of
parasitic infection of non-treated fishes was 45.83%. The highest percentage was in D. labrax 56.94% followed by S.
aurata 47.22%, the lowest percentage in M. cephalus 33.33%. The total prevalence of parasitic infection in premature
treated with 2g algae was 28.79%, followed by 3g algae was 23.60%, while the lowest percentage with 5g algae was
20.37%, respectively. The detected species of parasites were protozoal parasites, Amyloodinium ocellatum and
Riboscyphidia in additions of marine monogenea, Lamellodiscus diplodicus isolated from D. Labrex, M. Cephalus
and S. aurata. The present study concluded that, the use of microalgae instead of fish meal decreased parasitic

infestation in marine fish. The histopathological alteration of natural infested examined fishes was also recorded.
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INTRODUCTION

Marine aquaculture represents one of the fastest
growing food producing sectors (Muthenna et al., 2012).
The clinical signs of most investigated fishes displayed
no characteristic lesions on some of the infested fishes
except showing congestion, excessive mucous secretion,
sticky or pale gills and grayish coloration with
hemorrhages all over the body surface especially at the
base of fins and the abdomen (Eissa et al., 2010; Osman
et al., 2019). The skin and gills showed focal erosions,
the parasites produced inflammatory reactions,
hyperplastic changes in the skin (Noor El Deen et al.,
2013).

Parasitic diseases can be affected on wild and cultured
fishes directly (mortality rate) or indirectly (morbidity rate)
causing increase economic cost (Lagrue and Pouline, 2015

and Shaheen et al., 2017). Parasitic infections cause
morbidity in the signs of: absence of reflex, off food, rates of
conversion become more less and prolonging the period of
growth that causes more expenses (Noor El Deen et al.,
2010; Trujillo-Gonzalez et al., 2015; Osman et al., 2019).

Gills of naturally infected fish revealed that
hyperplasia of the secondary gill lamellae with edema and
infiltration of inflammatory cells (Engi, 2013). El-Lamie
(2007) showed severe vacuolar degeneration along with
few leucocytic infiltration. Algae would play a positive
role in enhancement of disease resistance in fishes. (El-
Feky et al., 2017). So that the present study aimed to
understand the effects of supplementation of microalgae
in the diets of some marine fish species, Gilthead Sea
bream (S aurata), Seabass (D. labrax) and mullet (M
cephalus) to control parasitic infestation at Ismailia
province, Egypt.
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MATERIALS AND METHODS

Fish sampling

A total of 1080 premature fish, 360 each of D. labrax
(225+25¢g), S aurata (150+25g), and 360 M cephalus
(125+25g) were collected from cement ponds at Fish
Research Center of Faculty of Aquaculture at Ismailia
governorate. Fishes were collected from assimilatory
ponds of studies for examining at the end of treatment. In
addition to examined non treated fish (1080 premature) of
Agriculture, Suez Canal Univ. in Ismailia province. The
collected specimens were carefully examined for signs of
diseases specially gills, eyes, abdominal, skin blisters,
ulcers, hemorrhages, fishes were transported in battery
aerated tanks to the wet Lab. of National Research Center,
Giza for isolation and identification of microbial agents.

Clinical signs and postmortem examination

The sampled fishes were examined for clinical
picture. Examination was done on live fishes. Fish
specimens under investigation were examined for
observation of any external infections or visible lesions
according to Noga (2010). For examination of the internal
abnormalities, the postmortem investigation was carried
out according to Woo (2006).

Parasitological examination

Under the dissecting microscope (Optika), gill
biopsies were prepared by dissection of the gill arc, placed
on a slide, covered with coverslips, submerged in water
and examined freshly under a light microscope (Optika).
The isolated monogeneans were collected, fixed in 5%
buffered formol saline, preserved in an equal amount of
70% alcohol and 5% glycerin. The monogenean including
different isolated developmental stages was identified and
classified following the diagnostic keys outlined by Oliver
(1968), Lucky (1977), Gonzfilez-Lanza et al. (1991) and
Whittington  (2004). For Ryboscyphidia infection,
protozoa gill and skin scraping, and fixed with methanol,
dried with air and covered with cover slide for
examination.

Isolation and identification

Identification of the isolated protozoal and
monogentic trematodes was performed according to Noga
(2010) and Paperna (1996).

Diet

A basal diet was formulated to contain (32.5% crude
protein, 3.50 crude fibers, 3.91% ash, and 4420 Kcal kg
gross energy). Microalgae feed additive with equal amounts
(Dunula  salina,  Amphora  coffeaeformis  and
nanochloropsis) containing ferrus sulphate according to
Rebort (2012) was added to the diet at the levels of 0.0
(control), 2, 3 and 5 g/kg™ diet. Premature fishes were fed
their respective diets twice a day (at 8 am and 1 pm) for 8
weeks.

Treatment trial for naturally infected fishes

A total of 1080 fish from a total transported fish, 360
premature each from D. labrax, S. aurata and M. cephalus
were obtained from private marine fish farms at Ismailia
province. Fishes were randomly distributed in triplicate
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into three treatment groups and non-treated groups for
examined fish infections in the Fish Nutrition Lab,
Research Center, Ismailia. Treatments were carried out in
12 cement ponds, at a rate of 90 fish/pond. The collected
marine fishes for examined work were acclimated to the
system for 2 weeks. Initially, premature fishes were
randomly collected after two months from each pond,
weighted and the average initial weights of each species
were recorded then examined for parasitological
infections. Water temperature, dissolved oxygen, salinity,
and pH were adjusted and observed daily.

Histopathological Examination

Tissue samples from infected examined organs were
fixed in 10% formalin, embedded in paraffin wax,
sectioned, and stained with hematoxylin and eosin (H&E)
according to Roberts (1992).

Statistical analysis

Statistical analysis Data were subjected to one-way
analysis of variance (ANOVA) at a 95% confidence limit,
according to Duncan (1955).

Ethical considerations
The list of committees of ethics of scientific research
at National Research Centre, Egypt does not include fish.

RESULTS AND DISCUSSION

In Egypt, fish diseases affected fish production
especially parasitic infections which are about 80% of fish
diseases (Eissa, 2002). This record attributed to the
longtime of warm atmosphere and weather which
preferable to reproduction of the intermediate hosts for
parasitic life cycle (Younes et al., 2016). Regarding the
clinical signs in the naturally infected fishes (D. labrax, S
aurata and M. cephalus) revealed no pathognomonic
clinical abnormalities. Some infected fish showed dark
colour and respiratory signs (Fig. 1: A, B and C). These
results nearly agree with that recorded by Badawy (1994).
These results may be attributed the lower respired oxygen
of gill epithelium which causes by attached of parasites
causing mass destruction of gill epithelium cells.

Post-mortem examination displayed, hemorrhagic
spots on gill cover, abdomen and on the bases of fins,
abrasions or ulcers on the surface (Fig. 2A and 2B). These
results nearly agree with that recorded with Noga (2010).
Excessive mucus secretion with marbling appearance on
gills. Gill tips were sticking with greyish colors in D.
Labrax and S. aurata and in M. Cephelus (Fig. 3A). These
results agreed with the findings of El Lamie (2007) who
recorded that areas of congestion and paler as mosaic in M.
labrex. These results may be caused due to destruction of
the efferent vessels by protozoal or monogenean parasites
were the blood pressure is low and extensive hemorrhages
are causes very hard clotted blood brings about rapid
occlusion of the infested vessels, thrombus is formed
resulting in ischemia which in turn leads to necrosis in
some areas occurred due to the inflammation and
congestion of some areas with progressive degeneration of
the other parts of the gill filaments causing the appearance
of such phenomena (Eissa, 2002).
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Table 1: Showing total parasitic infestation in non-treated premature examined fish

Fish species No of examined fish No of infected of non-treated fish No- treated % Treated %
D. labrax 360 230 63.88 36.12
S. aurata 360 193 53.61 46.39
M. cephalus 360 133 36.94 63.06
Total 1080 556 51.48 48.52

Fig. 1: Showing open mouth respiratory distress sign in (A)
premature and (B) fingerlings of D. labrax (C) a dark color of
premature D. labrax.

Fig. 2: Showing (A and B) haemorrhages all-over the body
surface of mugil cephalus.

Fig. 3: Showing (A) gills of D. labrax suffered from sloughing
of primary gill lamellae infected with Amyloodinum ocellatum,
(B) Scraping from gills showing mixed infection of
Amyloodinum and monogenea sp. (arrows) in S aurata.

Regarding to Parasitological examination of fish
specimens present study revealed, that fish specimens
were examined for parasites (macroscopically and
microscopically) (Fig. 3B; Fig. 4 A and B). Identification
of the parasites was carried out according to its
morphometric measurements.
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Fig. 4: Showing (A) marine monogenea (Lamellodiscus dipolicus)
(1) whole worm with (2) anterior end and (4) posterior end
isolated from D. labrax, (B) Magnified view showing heavy
infestation of Riboscyphidia sp. attached to gills of D. labrax
(arrows).
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Fig. 5: Gills of D. labrax showing (A) congestion and mild to
moderate hyperplasia of gill lamellae, (B) severe hyperplasia of
gill lamellae and leucocytic infiltration mainly lymphocytes and
few macrophages with hyperplasic mucous cells (C) Severe
vacuolar degeneration and hyperplasia of secondary lamellae
along with leucocytes infiltration.

Amyloodinium ocellatum was first described by
Brown (1931) and it is one of the most important
pathogenic ecto-parasitic protozoal disease affecting
cultured marine water fishes. The parasite induces a
velvety appearance on skin of infected fish, and the
resulting disease was commonly known as “marine
velvet,” velvet disease, or Amyloodiniosis. The organism
is a dinoflagellate ectoparasite and has been reported in a
wide range of marine hosts (Alvarez-Pellitero, 2008;
Noga, 2010; 2012; Osman et al., 2019).

The main clinical signs in naturally infested S. aurata
and D. labrax fishes showing congestion and mucus on
gill filaments. Monogenea is a class of platyhelminthes,
common parasites of the external surface gills and skin of
all species of fishes (Eissa, 2002; Osman, 2005; Osman et
al., 2013; Trujillo-Gonzélez et al., 2018). The examined
parasites were collected from gills of S. aurata.

Concerning to the total prevalence of parasitic
infestation of non-treated premature marine fishes, present
study displayed that the total prevalence was 45.83%. The



highest percentage in D. labrax was 56.94% followed by
S. aurata 47.22%, the lowest percentage in M. cephalus
33.33%. The present investigation indicated that the total
prevalence of parasitic infestations in examined fishes
vary from species than other. These results nearly are
similar to that recorded by Shaheen et al. (2017). These
variations may be due to behavior and habitat of each fish.

The total prevalence of parasitic infection of treated
premature fish was 21.48%. The highest percentage was
in D. labrax 23.88% followed by S. aurata 23.61%, the
lowest percentage in M. cephalus 16.94% These, results
nearly similar to that obtained by Noor El Deen et al.
(2013) and Shi et al. (2017) who recorded that feeding by
B-carotene from D. salina by reason of enhancement B-
carotene due to complement activity increased, and on the
other hand, serum lysozyme activity increased, and the
result indicated that body immune levels increased (Amar
et al., 2004). In the other trial Japanese parrotfish
(Oplegnathus  fasciatus) and spotted parrot fish
(Oplegnathus punctatus) larvae were fed with f—carotene
supplement rotifers, resulted in survival rates of B-—
carotene supplemented groups of both Japanese and
spotted parrotfish higher than the control one. Tachibana
et al. (1997) also stated that survival, skin, flesh-color,
and also antioxidant capacity factors in rainbow trout
were increased due to Dunaliella supplementation.

These variations may be due to cultured ponds riches
with microalgae that also, may be attributed to anti-
parasitic effect of algae on parasitic infestation due to
presence of polysaccharides that act as complement
activity increased and on the other hand, serum lysozyme
activity increased, and the result indicated that body
immune levels increased.

Regarding the histopathological examination, present
study revealed that gills showed hyperplasia of the
secondary gill lamellae with edema and infiltration of
inflammatory cells (Fig. 5A, B and C), the obtained
results were supported by Mai (2009). These results go
with the findings of Darwish et al. (2000) and Zhou et al.
(2014) who found increase in numbers of melano-
macrophage centers, depletion of lymphocytes and
congestion of blood vessels. Regarding gills of naturally
infected fish revealed that hyperplasia of the secondary
gill lamellae with edema and infiltration of inflammatory
cells. These results nearly agree with that recorded by
Engi (2013) and disagree with Woo and Bruno (2011)
who found granulomas in examined fish. This may be
attributed to different site and kind of study and species of
fish and environmental conditions.

Conclusion

This study concluded that, the use of microalgae
instead of fish meal decreased parasitic infestation in
marine fish. The histopathological alteration of natural
infested examined fishes was also recorded. In addition,
the microalgae increased and enhanced the innate immune
response in fishes that fed on it.

Acknowledgment

Great thanks to all my staff for hardworking in this
study. We acknowledge STDF for their fund, support and
trust in us to achieve this project (5715) under the
supervision of P1 Professor Dr. Ahmed Noor El Deen.
Thank you all.

561

Int J Vet Sci, 2020, 9(4): 558-562.

REFERENCES

Akmrza A, 2003. Arthropod parasite (Lernanthropus brevis
Richiardi, 1879) found on the D. labrax (Dicentrarchus
labrax). Turkiye Parazito oji Dergisi 27: 214-216.

Alvarez-Pellitero P, 2008. Diseases caused by flagellates. In:
Eiras J, Segner H, Wahli T, Kapoor BG (Eds.), Fish
Diseases, Vol. 1. Science Publishers, Enfield, NH, USA,
pp: 421-515.

Badawy GA, 1994. Some studies on ectoparasite infecting
marine fish in Egypt. PhD Thesis, Parasitology Department,
Faculty of Veterinary Medicine, Zagazig University, Egypt.

Brown EM, 1931. On Oodinium ocellatum, a parasite
dinoflagellate causing epidemic disease in marine fish. Proc
Zool Soc London, Part 3: 583-607.

Darwish A, Plumb JA, Newton JC, et al., 2000. Histopathology
and pathogenesis of experimental infection with Edwards
iella tardain channel catfish. J Aquatic Anim Health 12:
255-266.

Eissa IAM, 2002. Parasitic fish diseases in Egypt. Dar EI-Nahda
El-Arabia Publishing.

Eissa IAM, Gado MS, Lila AM, et al., 2010. The external
parasitic diseases prevailing in male and Monosex Tilapias
in Kafr EI-Sheikh Governorate fish farms. 5™ Int Conf Vet
Res Div, NRC, Cairo, Egypt, pp: 22-24.

El-Feky AM, Aboulthana WM, El-Sayed AB, et al., 2017.
Chemical and therapeutic study of Nannochloropsis oculata
on spleen of streptozotocin induced diabetes in rats. Der
Pharm Chem, 9: 36-43.

El-Lamie MMT, 2007. Studies on the parasitic diseases in some
marine fish. PhD Thesis, Fac Vet Med (Dept of Fish Dis
Manage), Suez Canal University, Egypt.

Engi AE, 2013. Studies on the prevailing external parasitic
diseases in some marine fishes. PhD Vet Med, Suez Canal
University, Egypt.

Jia A, Woo NYS and Zhang XH, et al., 2010. Expression,
purification, and characterization of thermolabile hemolysin
(TLH) from Vibrio alginolyticus. Dis Aquatic Organ, 90:
121-127.

Kabata Z, 1985. Copepods parasitic on fishes. Kermarck DM,
Barnes RSK, Crothers JH. eds. Synopses of British Fauna
(New Series). Universal Book Services, pp: 158-161.

Lagrue C and Pouline R, 2015. Measuring fish body condition
with or without parasites: does it matter? J Fish Biol, 87:
836-847.

Lom J and Corliss JO, 1968. Observations on the fine structure
of two species of the peritrich ciliate genus Scyphidia and
on their mode of attachment to their host. Trans Amer
Micro Soc 87: 493-509.

Lom J, 1973. The mode of attachment and relations to the host
in Apiosoma piscicola Blanchard and Epistylis lwoffi Faure
-Fremiet, ectocommensals of freshwater fish. Folia
Parasitol, 20: 105-112.

Mai MAM, 2009. Studies on the prevalling external parasitic
diseases among Fishes in North Sinai. PhD Vet Med, Suez
Canal University, Egypt.

Manero M and Dezfuli BS, 2003. Lerna nthropuskroyeri
infections in farmed D. labrax (Dicentrarchus labrax):
pathological features. Dis. Aquat Org, 57: 177-180.

Muthenna P, Akileshwari C, Reddy GB, et al., 2012. Ellagic
acid, a new antiglycating agent: Its inhibition of Ne-
(carboxy methyl) lysine. Biochem J, 442: 221-230.

Noga EJ and Levy MG, 2006. Phylum Dinoflagellata. In: Fish
diseases and disorders, (1). Protozoan and Metazoan
Infections, 2" Ed. PTK Woo, ed.), CABI, Oxford, pp: 16- 45.

Noga EJ, 2012. Amyloodinium ocellatum. In: Fish Parasites —
Pathobiology and Protection (ed. Woo, PTK and Buchmann
K), pp: 19-29. CAB International, Wallingford, UK.



Noga, EJ, 2010 Fish disease Diagnosis and Treatment. 2" Ed.
Mosby-yearbook, Inc. Watsworth Publishing Co., USA.
Noor ElI Deen Al, Mona MI, Mohamed AE, et al., 2010.
Comparative studies on the impact of Humic acid and
formalin on ectoparasitic infestation in Nile tilapia

Oreochromis niloticus. Nat Sci, 8: 121-125.

Noor El-Deen Al, Mona SZ and Shalaby IS, et al., 2013. Some
investigations observed in culture D. labrax (Dicentrarchus
labrax L.) infested with Lernanthropus kroyeri and
Nerocila orbignyi and exposed to cadmium pollution during
different seasons at Dammaitte province. Life Sci J, 10:
1877-1884.

Osman HAM, 2005. Studies on monogeneasis among fish. PhD
Thesis, Fac Vet Med, Deptt Fish Dis Manage, Suez Canal
University, Egypt.

Osman HAM, Abd EI-Mohsen HM and El-Refaey AME, et al.,
2013. Infestation of Red Sea cultured Plectropomus
areolatus  Broodstock  with  Benedenia  epinepheli
(Yamagutil937) Parasite in Saudi Arabia with some
treatment trails. Global Vet 11: 160-167.

Osman HAM, El-Battawy KA and Abu Brayka AZ, et al., 2019.
Field studies on Amyloodiniosis in Red Sea cultured Asian
Seabass (Lates calcarifer) and hamour (Epinephelus
polyphekadion). Pak J Biol Sci, 22: 349-355.

Paperna I, 1996. Parasites infections and diseases of fishes in
Africa. CIFA Technical paper. FAO, No. 31: 192-193.
Paperna I, Colorni A, Ross B, et al., 1981. Diseases of marine
fish cultured in eilat mariculture project based at the Gulf of
Agaba, Red Sea. European Maricult Soc Special Publ 6: 81-

91.

Pirarat N, Kobayashi T, Katagiri T, et al., 2006. Protective
effects and mechanisms of a probiotic bacterium
Lactobacillus rhamnosus against experimental Edward
isella tarda Edwardisella tarda infection in tilapia (O.
niloticus). Vet Immunol and Immunopathol, 113: 339-347.

Ragias V, Tonis D and Athanasso-poulou F, et al., 2004. Incidence
of an intense Caligus minimus Otto, 1821; C. pageti Russel,
1925; C. mugilis Brian, 1935; and C.apodus Brian, 1924;
infection in lagoon cultured D. labrax (Dicentrarchus labrax
L.) in Greece. Aquaculture, 242: 727-733.

Rajkumar M, Perumal P and Trilles JP, et al., 2005. Cymothoa
indica (Crustacea, Isopoda, Cymothoidae) parasitizes the
cultured larvae of the Asian D. labrax Lates calcarifer under
laboratory conditions. J Dis Aquat Org, 66: 87-90.

Rania, AA and Rehab RA, 2015. Some studies on parasitic
isopods of some marine fishes. Egypt. J Chem Environ
Health, 1: 400-420.

562

Int J Vet Sci, 2020, 9(4): 558-562.

Robert S, Botebol H, Pierre-Louis B, et al., 2012. A comparative
study of iron uptake mechanisms in marine microalgae:
Iron binding at the cell surface is a critical step.
Environmental stress and adaptation to stress. Plant
Physiol,160: 2271-2284.

Shaheen AA, Abd EL Latif AM, El-madawy RS, et al., 2017
Isopodiosis in some fishes from Egyptian qgaroun lake:
prevalence, identification, pathology and in vitro trials to
get rid of it. Res J Pharm Biol Chem Sci, 8: 1973-1978.

Shi X, Luo Z, Chen F, et al, 2017. Effect of fish meal
replacement by Chlorella meal with dietary cellulase
addition on growth performance, digestive enzymatic
activities, histology and myogenic genes expression for
crucial carp Carassius auratus. Aquacul Res, 48: 3244—
3256.

Tachibana K, Yagi M, Hara K, et al., 1997. Effects of feeding of
B-Caroten supplemented rotifers on survival and
lymphocyte proliferation reaction of fish larvae Japanese
parrotfish (Oplegnathus fasciotus) and spotted parrotfish
(Oplegnathu punctatus): preliminary trials. Hydrobiologia,
358: 313-316.

Thoney DA and Hargis WJ, 1991. Monogenea (Platyhelminthes)
as hazards for fish in confinement. Ann Rev Fish Dis, 1:
133-153.

Trujillo-Gonzalez A, Becker JA, DB Vaughan et al., 2018.
Monogenean parasites infect ornamental fish imported to
Australia. Parasitol Res, 117: 995-1011.

Wang, YJ, Huchien Y and Hugpan CH, et al., 2006. Effects of
dietary supplementation of carotenoids on survival, growth,
pigmentation and antioxidant capacity of characins,
(Hyphessobry callistus). Dept Aquaculture, National
Taiwan Ocean University Keelung, Taiwan, pp: 202.

Woo PK, 2006. Fish diseases and disorders. CAB International,
Wallingford, UK, pp: 78-83.

Woo PTK and Bruno DW, 2011. Fish diseases and disorders.
Volume 3 (Viral, Bacterial and Fungal Infections). In:
Edwardsiella septicemias. 2" Ed; Evans JJ; Kliesus PH and
Shoemaker CA (eds). CAB International, Wallingford, UK,
pp: 512-534.

Younes AM, Noor El-Deen Al, Abd Ellatif MA, et al., 2016. A
contribution of crustacean isopodoa, bacterial infections
and physicochemical parameters in mass mortalities among
fishes in Lake Qarun. RIPBCS J 7: 1910-1911.

Zhou Z, Geng Y, Wang K, et al., 2014. Edwardsiella tarda
infection in cultured Ya-fish, Schizothorax prenanti, in
China. Aquacult Res, 9: 1-6.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Trujillo-Gonz%C3%A1lez%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29427156
https://www.ncbi.nlm.nih.gov/pubmed/?term=Becker%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=29427156
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaughan%20DB%5BAuthor%5D&cauthor=true&cauthor_uid=29427156
https://www.ncbi.nlm.nih.gov/pubmed/29427156

