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Abstract 

This study was conducted to estimate the prevalence, mean abundance, and mean intensity of common protozoa infection on 
Mediterranean horse macherel (Trachurus mediterraneus) from Zliten coast, Libya. A total of 32 specimens of Mediterranean 
horse macherel species were collected randomly. The fish were transported immediately alive to the laboratory in the 
Department of Fish Biology and Fish Culture, College of Marine Resources, Asmarya University, where they were maintained 
alive in well aerated glass aquaria. The gills, fins, and skin were examined for ectoparasitic protozoa using a light microscope. 
Among the examined fish, the high desnsity of parasitic infectious in internal organ was observed in kideny (0.375), liver 
(0.5), blood and spleen (0.25), respectively. Seven species of parasitic protozoan namely Haemogregarina spp., Trypanosoma 
spp., Cryptopia spp., Microsporidia spp., Henneguya spp., Thelohania spp. and Ichthyophthirius multifiliis were identified in 
Mediterranean horse macherel (Trachurus mediterraneus) from Zliten coast.
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Introduction

Protozoa’s are single-celled organisms, many of which 
are free-living in the aquatic environment. Typically, no 
intermediate host is required for the parasite to reproduce [1-
3]. Protozoa are one of the major sectors of fish parasites that 
have been long neglected because of its inherent difficulty in 
studying compared to other larger parasites. They can build 
up to very high numbers when fish are crowded causing 
weight loss, debilitation, and mortality. Among protozoa, 
ecto-and endoparasitic protozoa occupy an important sector 
as it is one of the hazardous threats to fish health [4-6]. 

These parasites attack the fish, causing massive destruction 
of skin and gill epithelium. Even moderate infection of these 
organisms on small fish may prove a fatal disease, since the 
infection may cause the fish to stop feeding [6-10]. Some fish 
parasites would develop in humans if the fish is eaten raw, 
but none would be harmful if the fish is thoroughly cooked. 
All reports of people being infested with fish parasites were 
because of ingestion of raw fish or insufficiently cooked fish 
[11]. Most fish especially in the wild population are likely to 
be infested with parasites, but in the great majority of cases, 
no significant harm to the host may be ensued or identified. 
Thus, there are only few reports of parasites causing mortality 
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or serious damage to the fish populations, but this may be 
largely because such effects go unnoticed [12]. Fishermen 
or consumers often observe parasites in wild fish only when 
they are so obvious as to lead to rejection of fish [13]. 

Mediterranean horse macherel (Trachurus 
mediterraneus), an important cultivable fish species, is 
found usually near the bottom, at times also in surface 
waters; pelagic and migratory in large schools. They feed 
on other fishes especially sardines, anchovies, etc. and 
small crustaceans [14]. It can be caught by various gears 
such as seines and fixed nets. The contribution of Trachurus 
mediterraneus to local fisheries differs in each sea. In the 
Black Sea, this species makes up 54% of the total catch 
(2,919 t), whereas it makes up 39% in the Marmara Sea (562 
t), 4% in the Aegean Sea (247 t) and 3% in the northeastern 
Mediterranean Sea. There is currently no knowledge of horse 
mackerel stock structure among fishing areas of the eastern 
Mediterranean Sea [14]. The present study was conducted to 
investigae general survey and density of internal protozoan 
parasites on Mediterranean horse macherel (Trachurus 
mediterraneus) in the coastal area in Zliten city.

Materials and Methods

Samples Collection

A total of 32 specimens of fish species namely 
Mediterranean horse macherel (Trachurus mediterraneus) 
were collected randomly. Fishes were collected by fishermen 
by using cast net and gill nets, during August 2016 from Zliten 
coastal area (Lat 32°30’ N; Long. 14°43’ E) Modern harbor 
facility 156 km east of Tripoli. The fish were transported 
immediately alive to the laboratory in the Department of 

Fish Biology and Fish Culture, College of Marine resources, 
Asmarya University, where they were maintained alive in 
well aerated glass aquaria.

Internal Examination

Blood Smear: Firstly the fishes were brought out of water 
and the tails was cut by sharp scissor to obtain blood from 
caudal vain or artery with pressure. A drop of blood (0.5 
ml) was placed on the edge of microscope slide and touched 
with another slide (spreader) at 45 angle and moved quickly 
forward to make smear, then the smear was left to dry.
Liver, Kidney and Spleen Smear: The routine dissection 
method was adopted, as a ventral incision was made from 
the anus to the pectoral region and another vertical from 
the anus to the lateral line. The side flap was lifted and the 
internal organ exposed. The operculum was removed to 
expose the gill [15]. Then samples were taken from: liver, 
kidney and spleen and after that dried from blood with filter 
paper to absorb the fluids and blood. Then impresser smear 
was done by press the tissue on different places on glass 
slide by forceps. The smears were dried, fixed in methanol 
for 10 min, and then stained with 5% Giemsa’s solution in 
phosphate buffer (pH 7.3) for 30 min. Smears were then 
examined using light microscope fitted with an oil immersion 
lens.
Photography: Kruss optronic microscope fitted with camera 
(BEL,Eurkm 10.0) was used to photograph the parasites. The 
parasites were identified using images from websites such 
www.fishbase.se and by making their sketches as observed 
on the microscope and compared with the pictorial guide on 
fish parasites.

 

Figure 1: Mediterranean horse macherel (Trachurus mediterraneus).
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Results

A total of 32 fish of Trachurus mediterraneus were 
collected and inspected for parasites from Zliten coastal 
area. The present study showed the existence of different 

stages species of external and internal protozoans (Figures 
1-5). The distribution of the parasites, their location on the 
fish host body, mean density of infection are summarized in 
Table 1.

Site of infection
Parasites Blood Liver Spleen Kidney

Haemogregarina spp. + + + -
Trypanosoma spp. + - - -

Cryptopia spp. - + - -
Microsporidia spp. - + - +

Henneguya spp. - + - -
Thelohania spp. - - + -

Ichthyophthirius multifiliis - - - +
Unidentified protozoa. - - - +

Total 2 4 2 3
Density 0.25 0.5 0.25 0.375

Table 1: List of parasites species found in the internal organs.

Discussion 

Microscopic examination of fresh-mounted scraps of 
fish’s skin, gills blood and impresser smears from liver, kidney, 
and spleen, revealed high density of external and internal 
parasites. According to Roberts, et al. [12] parasite of fish can 
either be external or internal. Parasitic infections often give 
an indication of the quality of water, since parasites generally 
increase in abundance and diversity in more polluted waters 
and are the most diverse and common pathogens the aqua 
culturist may likely encounter, and parasitic diseases are 
very common in fish all over the world and are of particular 
importance in the tropics, also the study recorded flagellated 
protozoan from external and internal organs. Eiras [16] 
reported that flagellate protozoans are mainly characterized 
by the presence of one or more flagella for movement. The 
majority of them are ectoparasites while others can be 
found parasitizing internal organs, such as dinoflagellates 
as Amyloodinium ocellatum, Piscinoodinium pillulare, 
Trypanosoma and Ichthyobodo are the main representatives, 
under a microscope, it can be observed three forms of the 
dinoflagellate from the scraps of fish: pear-shaped, banana-
shaped and the mature rounded parasite of brownish 
color [17,18], although in high infestations different 
developmental stages can be found. Special care must be 
taken on the mature trophonts that could be confused with 
Ichthyophthirius multifiliis by an inexperienced person. 
Amyloodinium comprises dinoflagellates of varied shape 
depending on the life stage. The causative agent of velvet 

disease Amyloodinium ocellatum is ubiquitous, affects marine 
farmed fish and may provoke important outbreak mortalities 
and economical losses in aquaculture systems [6,9,10,19-
21], also haemoflagellate Trypanosoma was identified. This is 
ubiquitous throughout freshwater and marine environments 
and may cause problems in aquaculture. Baker [22] reported 
that Natural infection with trypanosomes may be very 
common where their leech vector are abundant. These species 
were: Apiosoma piscicola, A. conica, Scopulata epibranchial, 
Vorticella spp., Ambiphrya ameiuri, Amphileptus spp., 
Chilodonella hexasticha, Tetrahymena corlissi, Trypanosoma 
mansouri, Trypanosoma syanophilum, Trypanosoma spp. 
and Cryptobia can be found parasitizing either the gills or 
skin of marine and freshwater fishes around the world and 
the majority of them are ecto commensals. However, some 
species are pathogenic for young fish [23,24]. Also the result 
showed that Haemogregarina sp. in blood, liver and spleen. 
These groups comprise several blood protozoan parasites 
[25,26]. They are commonly found in both erythrocytes 
and leukocytes of marine fishes [27], fishes are likely to act 
as intermediate hosts, while leeches or gnathiid isopods 
are probably the definitive ones, also the result appear 
Microsporidia in kidney and liver and this agree with finding 
of Morrison and Sprague [28] who reported that fish seem to 
survive infections, in spite of the presence of huge Xenomata 
often pressing on and displacing important organs, while 
infection by some Microsporidians undoubtedly has a morbid 
effect on the fish [29,30]. 
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Figure 2: 1and 2 unidentified protozoa.
 

Figure 3: 1,2 Trypanosoma sp. in the blood and 3 Trypanosoma sp. in the liver.
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 Figure 4: 1,2. Henneguya sp. in liver, 3 Cryptobia spp in the liver and 4 Microsporidia in liver.
 

Figure 5: 1unidentified protozoa, 2 unidentified protozoa and 3 Microsporidia spp. in kidney.
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Internal parasites include Myxozoa are parasites 
that are widely dispersed in native and pond-reared fish 
populations. Most notorious is the whirling disease of trout, 
manifested by skeletal deformities, which is also claimed to 
have been introduced with rainbow trout into South Africa 
[30]. Trypanosome is haemoflagellate parasite ubiquitous 
throughout freshwater and marine environments and may 
cause problems in aquaculture. Members of Trypanosome 
present a slender body, elongated, cylinder-shaped with 
more or less thin extremities, free flagellum, undulating 
membrane besides the nucleus and kinetoplast and volute 
granules disposed generally in the middle of the body [31].

Conclusion

This research based on study microscopic examination of 
fresh-mounted scraps of fish’s skin, gills blood and impresser 
smears from liver, kidney, and spleen, revealed high density 
of external and internal parasites. Seven species of parasitic 
protozoan namely Haemogregarina spp., Trypanosoma 
spp., Cryptopia spp., Microsporidia spp., Henneguya spp., 
Thelohania spp. and Ichthyophthirius multifiliis were 
identified in Mediterranean horse macherel (Trachurus 
mediterraneus) collected from Zliten coast.
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