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Abstract: The present study was planned to study the trichodinosis in the farmed freshwater fish Oreochromis niloticus and 

investigate the histopathological alterations on the skin and gills. The diseased fish had signs of irritation in the form of erratic 

swimming, swimming near borders, scratching against hard objects, detached scales, excessive and turbid mucus and ulcerations; 

and signs of asphyxia in the form of rapid operculum movement, surfacing and piping or gasping. Histopathological examination 

using light microscopy on the skin of O. niloticus with moderate trichodinosis infection revealed detachment of the epidermis 

and disarrangement of the collagen bundles in dermis. Heavy infections caused sloughing of the epidermis and the remaining 

dermis had disarranged collagen bundles and was infiltrated with melanin- carrying cells, forming a thick dark band. Scanning 

electron micrographs of infected skin surface showed cracked and irregular thickness of squamous epithelium at the whole 

surface with erosions and marked ulcerations. Histopathological examination using light microscopy on gills of O. niloticus with 

moderate trichodinosis infection revealed erosions in the epithelial lining cells of the secondary lamellae, causing thinning of 

their peripheral portions. Heavy infections caused hyperplasia and an intense lamellar epithelial lifting. Scanning electron 

micrographs of gill arches showed the gill filaments with irregular thickness at their whole lengths. Moreover, filamentary and 

lamellar surfaces were cracked, spotted and had small notches due to the crawling movement of the Trichodina parasites. 
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1. Introduction 

Like humans and other animals, fishes may suffer from 

diseases which lead to severe economic losses. Fish diseases 

now are widely spread due to high water pollution which 

changes the water quality that reduces the immunity of fishes 

to diseases [1]. The intensification of fish in the farms and/or 

deteriorating water quality such as unsuitable water 

temperature, pH, carbon dioxide and free ammonia 

concentrations create the disease problem [2], also the water 

pollution accelerate the life cycle of the parasites and promote 

their spread [3]. Most of fish diseases especially in warm 

water fishes might be occurred as a result of parasitic 

infections that are caused by ectoparasitic and/or 

endoparasitic organisms [1, 4] where a great number of animal 

species are capable of parasitizing on fish, ranging from 

microscopic protozoans to grossly visible crustaceans and 

annelids [5]. Ectoparasites are typically present either on the 

surface of the fish, within the gills, or both and the 

ectoparasitic forms are detected in direct microscopic 

examination of skin and gill scrapings from alive (or freshly 

killed) fish [6]. Ciliates including Trichodina spp. are the most 

identified pathogenic protozoan ectoparasites where they can 

easily spread among most of fish hosts causing serious threats 

to fish, particularly under culture conditions [7]. 

Trichodina parasites are circular in shape; side view of the 

organism reveals a saucer or dome shape that glides rapidly 

over the gill and skin surfaces [8]. These organisms are 50 

microns in diameter, with rows of cilia at both ends and the 

rest of the body is non-ciliated [9]. Trichodina is a global 

parasite exists throughout the year [10]. It can parasitize on all 

fish species and can disperse via translocation of their cultured 
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fish hosts [6]. It was recorded in Egypt on Oreochromis 

niloticus, Clarias gariepinus, Tillapia zilli and 

Ctenopharyngodon idella [1, 3, and 11]. Tilapia are 

considered as the most popular fish in Egypt, several species 

of tilapia are cultured commercially, but Nile tilapia 

Oreochromis niloticus is the predominant cultured species in 

Egypt and worldwide. The species is favored among 

aquaculturists due to its ability to tolerate a wide range of 

environmental conditions, fast growth, successful 

reproductive strategies, and ability to feed at different trophic 

levels [12]. 

Trichodinosis (slime disease or trichodiniasis) is one of the 

protozoan diseases caused by ectoparasitic ciliates called 

Trichodina spp. It is frequent in freshwater and marine fishes 

that are stressed by harsh winter conditions, overcrowding and 

high water pollution. Trichodinosis can be diagnosed based on 

the identification of the protozoan parasites on the skin 

scrapings and gill arches [13]. In the case of light infection 

when a few number of Trichodina parasites are present on fins, 

skin and gills, they act as ectocommensals and the infected 

tissues remain in a good health condition. The clinical signs 

and histopathological changes of trichodinosis were detected 

only when high number of Trichodina is present then they 

considered a pathogenic ciliates and cause severe injury [2]. 

This disease is regarded as a main cause of fish mortality in 

freshwater farms [14] and it manifests in the form of 

restlessness, loss of appetite, loss of condition, signs of 

irritation including swimming near borders and scratching 

against hard objects. Excessive mucous secretions were 

observed in some fishes, and respiratory function can be 

impaired in gill infections [6]. Most trichodinids feed on the 

disrupted cells of the host gills and skin and may even 

penetrate deeply into the tissues causing severe injuries [13]. 

Histology and Histopathology have a central role in disease 

diagnosis by microscopic examination of thin, stained tissue 

sections to determine changes in tissues due to pathogens. 

In general, fish organs differ from the other exposed 

vertebrate organs because of its watery environment. For 

example the living epidermal cells of fish skin are in direct 

contact with the environment and subjected to at least two 

types of stresses, osmotic pressure gradients between the cells 

and the water and physical forces originating from the water 

itself, the other environmental hazards as rocks and from the 

harming organisms such as fungi, bacteria, and water-born 

parasites to the skin [15]. The skin of fish mainly consists of 

two layers of different composition; the epidermis (the upper 

part) and the cutis (the lower part). Some aspects of the 

ultrastructure of the skin of several fishes have been studied 

before; epidermis [16], dermis [17] and chromatophores [18]. 

Regarding the gills of bony fishes they are consisting of main 

trunk called gill arch which bears two rows of filaments called 

primary lamellae that are provided by many regularly 

arranged secondary gill lamellae originate perpendicular on 

their axis [19]. Concerning the pathogenic effects of 

trichodinosis on skin, several investigators showed that the 

trichodinosis causes mainly excessive mucus production, 

hyperplasia, necrosis and edema [20]. Also epithelial cells 

lined both primary and secondary gill lamellae are usually 

subjected to severe attack by Trichodina parasites and this 

induces excess mucus production and cellular growth leading 

to hypertrophy and secondary hyperplasia, sometimes 

necrosis or complete destruction of gill epithelium [2]. 

Because of the presence of Trichodina in all corners of the 

globe, and the existence of such protozoan ciliate in a 

pathogenic forms due to its high density which lead to serious 

disease and high economic loses, and because of the great 

economic importance of O. niloticus, this work was carried 

out to study the histopathological alterations of trichodinosis 

on the skin and gills of such fish species at Sohag 

Governorate. 

2. Materials and Methods 

A total number of 180 farmed O. niloticus were collected 

alive from El-Ahaywa fish hatchery at Sohag Governorate and 

transported to the fish laboratory of Zoology Dept., Faculty of 

Science, Sohag University in plastic containers partially filled 

with its local water and aerated by battery aerator [21]. Each 

season 45 fish were investigated during the period from 

21-12-2011 to 20-12-2012 and the diseased O. niloticus were 

processed to histopathological examination. 

2.1. Clinical Investigation 

Clinical examination was carried out on alive fish. The 

external body surface (skin, fins, gills, eyes and other external 

features) were examined for the presence of any clinical 

abnormalities according to the method described by Noga [22]. 

Clinical signs and abnormalities appeared on the body surface 

of diseased fish were reported and photographed using HP 

digital camera 8 mega pixel. 

2.2. Parasitological Investigation 

Scraps from skin were prepared by curettage of the body 

surface and the smears were spread on a dry clean slides with a 

drop of water and examined under (40X) lens. Wet smears of 

gills were prepared by cutting the gills in petri dish then the 

filaments were examined under dissecting microscope. High 

density of trichodinids per microscopic field indicates the 

infection with trichodinosis [23]. 

2.3. Histopathological Examinations 

2.3.1. Light Microscopy 

After clinical and parasitological examinations, skin and 

gills were processed for the histological and histopathological 

study according to Hibiya [24]. Tissue samples were fixed in 

formalin 10% for 48hrs. and were gradually dehydrated in a 

series of ascending concentrations of ethyl alcohol, cleared in 

methyl benzoate for 8hrs. three times and then followed by 

three changes of toluene 2hrs. per each. Next, the samples 

were impregnated and embedded in molten paraffin wax and 

cooled to harden. Paraffin blocks were then cut into thin 

sections (5-7 µm in thickness), mounted onto glass 

microscope slides, de-waxed and stained with Haematoxylin 
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and Eosin (H&E). All photographs were taken at the Faculty 

of Veterinary medicine under (Labomed) microscope at 100X 

magnification using progress capture program (pro 2.5) by 

(Ivu 3000) camera; Jenopik, Germany. 

2.3.2. Scanning Electron Microscopy (SEM) 

Samples of skin and gills were dissected, washed and fixed 

in 2.5% glutaraldehyde in 0.1M phosphate buffer (pH 7.4) for 

one week in the refrigerator. Then the samples were washed in 

the phosphate buffer, dehydrated in ethanol and stored in 

anhydrous acetone. They were subjected to critical point 

drying using CO2. The dried tissues were mounted, coated 

with gold in sputter coater and studied under Phillips-500 

Scanning Electron Microscope [25]. 

3. Results and Discussion 

3.1. Clinical Signs 

In the case of light infection when few numbers of 

Trichodina are present on fins, skin and gills, they act as 

ectocommensal protozoans and the infested tissues remain in a 

good health condition however most of clinical signs were 

noticed in fish with moderate and severe infections [2, 3]. The 

recorded clinical signs were noticed only in moderate and 

severe infections and the severity of clinical signs were in 

correlation with the intensity of trichodinids. The clinical 

signs of trichodinosis in O. niloticus were summarized in signs 

of skin irritation and respiratory distress. The recorded signs 

of asphyxia were rapid operculum movement, surfacing and 

piping or gasping. The signs of irritation were noticed in the 

form of erratic swimming, swimming near borders, scratching 

against hard objects, detached scales, ulcerations on the skin 

and formation of excessive and turbid mucus on both skin and 

gills in addition to dullness and fin rot (Fig. 1). Signs of 

irritation might be attributed to the mechanical action of the 

cilia of Trichodina and crawling movement of the parasite on 

the surface epithelium of the skin and gills [26]. Signs of 

asphyxia may be attributed to the feeding behavior of 

Trichodina on the disrupted cells and host’s gills leading to 

loss of gill epithelium that, consequently, causes respiratory 

function disorders and leads to penetration of the parasite 

deeply into the gill tissues [13]. The massive production of 

mucus is considered as a defense mechanism to eliminate the 

parasite or dilute its irritating effects [2]. These findings 

agreed with those found by Soliman et al. [11] who studied the 

clinical signs of trichodinosis in the same fish species. 

 

Figure 1. Photograph of diseased O. niloticus fish showing dullness 

appearance with detachment of scales (1) and fin rot (2). 

3.2. Parasitological Examination 

In wet mount preparations, the parasites appeared as 

circular or bell-shaped ciliated organisms which were highly 

crowding and rapidly motile (Fig. 2 a). Under higher 

magnification (40X), the parasite was shown to have several 

circular rows of cilia and a circle of more centrally lying 

hooklets (Fig. 2 b). The harmful effects of the parasite resulted 

from the adhesive disc of Trichodina and the sharp rim of the 

border membrane which bite into the surface of the host 

epithelial cells, and strongly act as a sucker causing host 

irritation. These activities of the parasites, consequently, lead 

to severe loss of surface epithelium of skin giving a good 

chance for secondary pathogens as bacteria or fungi to invade 

the fish [26, 27]. 

 

Figure 2. Photograph of wet mount slide shows the Trichodina parasites from 

a skin scrap; (a) (100X) and (b) (400X). 

3.3. Histological and Histopathological Studies 

3.3.1. In Skin 

(a). Light Microscopy 

Histopathological examination showed that, in contrast to 

the normal intact skin of O. niloticus which is composed of 

epidermis (E) that consists of stratified squamous epithelium 

with mucous cells in between secreting a slimy substance that 

covers the whole surface of the skin with a protective layer 

against infections [16] and cutis or dermis (D) filled with 
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collagen bundles (CB) and subcutaneous skeletal muscles 

(SM) (Fig. 3a and b), the skin of O. niloticus with moderate 

infection had disorganized and detached epidermis with 

vacuolations between cells. The dermis had disarranged 

collagen bundles (CB) and was infiltrated with melanin - 

carrying cells which aggregated between the skeletal muscles 

and the collagen fibers (Fig. 3c and d). These findings agreed 

with the results of Hassan [2] who previously reported these 

lesions on O. niloticus and O. aureus infected with 

trichodinosis and collected from various fish farms of Saudi 

Arabia and Huh et al. [28] who reported these lesions on the 

infected largemouth bass Micropterus salmoids from North 

Carolina, USA. 

In severe infection, the epidermis was completely eroded 

and sloughed (complete loss). The remaining dermis had 

disarranged collagen bundles and was infiltrated with melanin 

– carrying cells which aggregated between the muscle layer 

and the collagen fibers forming a thick dark band (Fig. 3 e and 

f). The latter finding may explain why the heavily infected fish 

had the characteristic of dark coloration of body [2]. In 

addition to the previous observed lesions, Huh et al. [28] 

reported severe epithelial hyperplasia in the epidermis of the 

infected largemouth bass Micropterus salmoids from North 

Carolina, USA that wasn't observed during this study. Also, 

Hassan [2] reported that the dermis was edematous and 

infiltrated with leucocytes associated with the 

melanin-carrying cells which were observed alone in this 

study aggregated between collagen fibers and skeletal 

muscles. 

(b). Scanning Electron Microscopy (SEM) 

Scanning electron micrographs showed that, in contrast to 

the intact skin surface of O. niloticus that is composed of 

intact layer of squamous epithelium (Figure 4 a, c and e), the 

infected skin with trichodiniasis showed cracked and irregular 

thickness at the whole surface with erosions and coagulative 

necrosis of the surface epithelial cells (Fig. 4 b, d and f). Some 

of these lesions were observed previously by Gostin et al. [29] 

who used the (SEM) in the examination of the skin 

micromorphology and modifications induced by bacterial 

infections on the epidermis of common carp (Cyprinus carpio) 

and brown trout (Salmo trutta fario) at Romania. 

 

Figure 3. Vertical sections of O. niloticus skin; (a, c and e) Photomicrographs at magnification (100X) and (b, d and f) at magnification (400X) (H & E). (a and 

b) represent control group, showing (E) Epidermis, (D) Dermis filled with collagen bundles (CB), and (SM) Skeletal muscles. (c and d) represent moderate 

infection revealed detachment and vaculations within the epidermis (triangles); (e and f) represent severe infection revealed sloughing of the epidermis in 

addition to disarranged collagen bundles in dermis (stars) and aggregation of melanin-carrying cells between the dermis and skeletal muscles (arrows) in both 

cases. 
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Figure 4. Scanning electron micrographs at different magnifications (350X, 500X and 1000X) of the skin surface of O. niloticus; (a, c and e) represent control 

group showing intact skin surface which was clear with regular squamous epithelium. (b, d and f) represent the infected group showing cracked and irregular 

thickness of squamous epithelium at the whole surface with marked ulceration of the skin indicating the presence of skin erosions. 

3.3.2. Gills 

(a). Light Microscopy 

The normal intact gill arch of O. niloticus bears two rows of 

gill filaments called Primary lamellae (Pl) which had 

numerous secondary lamellae (Sl) originate perpendicular on 

their axis; the primary lamellae are lined between the 

secondary lamellae by a thick stratified epithelium (E) 

composed of chloride (c) and mucous (m) cells; and the 

secondary lamellae are lined by simple squamous epithelium 

below that epithelium there are lamellar blood sinuses 

separated by pillar cells (p) (Fig. 5). In contrast, the 

histopathological examination of the infected gill arches by 

trichodiniasis revealed proliferative changes in the epithelial 

lining cells of both primary and secondary gill filaments. In 

moderate infection, the epithelial lining cells of some 

secondary lamellae were detached causing epithelial lifting 

(epithelium detachment) and this resulted in interstitial edema; 

the secondary lamellae showed erosions, thinning and 

shortening of their peripheral portions. Some secondary 

lamellae showed hyperplasia at their bases or tips or both 

causing partial fusion of the adjacent lamellae (Fig. 6). Hassan 

[2] reported the same lesions on farmed O. niloticus and O. 

aureus infected with trichodinosis at Saudi Arabia. 

 

Figure 5. Sagittal section of a gill arch of non-infected O. niloticus showing 

intact gill filaments; (a) Photomicrograph at magnification 100X and (b) at 

magnification 400X (H & E). (Pl) Primary lamellae, (Sl) Secondary lamellae 

and (E) stratified epithelium, (m) mucus cell, (c) chloride cell and (p) pillar 

cell. 

 



 American Journal of Life Sciences 2015; 3(6-1): 30-37  35 

 

 

Figure 6. Sagittal sections of gill arches of O. niloticus had signs of moderate infection with trichodinosis; (a and d) photomicrographs at magnification (100X) 

and (b, c, e and f) at magnification (400X) (H & E). (b, c) showing epithelial detaching in some secondary lamellae (arrows) and interstitial edema (stars), also 

(b) showed epithelial erosions causing thinning and shortening of the secondary lamellae of one primary lamella (double head arrows). (d, e and f) showed 

hyperplasia at both tips and bases of some secondary lamellae of one primary lamella leading to fusion of adjacent lamellae (arrows) and inflammatory cells at 

the bases of some secondary lamellae (double head arrows). 

In severe infections, there was an irregularity of the 

secondary lamellae in the form of thinning and shorting of 

some of them, an intense lamellar epithelial lifting (epithelium 

detachment) and severe hyperplasia in some others. Severe 

hyperplasia was in the form of extensive epithelial 

proliferation leading to shorting of some secondary lamellae 

and fusion of adjacent secondary lamellae so, one, two or three 

lamellae appeared adherent to each other (Fig. 7). Therefore, 

fish which were heavily infected by Trichodina sp. exhibited a 

distinct signs of respiratory dysfunction. Similar lesions were 

previously reported by Hassan [2] on the farmed O. niloticus 

and O. aureus infected with trichodinosis at Saudi Arabia; also 

Yemmen et al. [10] reported these lesions on the infected gills 

of Solea aegyptiaca in Tunisia. 

 

Figure 7. Sagittal sections of gill arches of O. niloticus had signs of severe infection with trichodinosis; (a and c) photomicrographs at magnification (100X) and 

(b, d and e) at magnification (400X) (H & E). In photo (a), the arrows refer to at hyperplasia and the double head arrows refer to at intense lamellar epithelial 

lifting in both primary and secondary lamellae. In photo (b), the arrows refer to at inflammatory cells between secondary lamellae. Photos (c and d) showed 

severe hyperplasia in some primary lamellae (arrows) causing shortening of adjacent secondary lamellae. Photo (e) showed severe hyperplasia in a primary 

lamella causing complete fusion of some adjacent secondary lamellae so one, two and three lamellae appeared as one. 
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(b). Scanning Electron Microscopy (SEM) 

Scanning electron micrographs showed that, in contrast to 

the intact surface of the gill arch of O. niloticus which bears 

several small filament trunks called primary lamellae that are 

provided by many regularly arranged secondary lamellae (Fig. 

8 a, c, e), the infected gill filaments appeared cracked with 

irregular thickness at their whole lengths due to erosions. 

Secondary gill lamellae were greatly thickened curved and 

appeared shorter (Fig. 8b, d). The lamellar surface was spotted 

with several small notches (n) which may be attributed to the 

crawling movement of the Trichodina on their surfaces. 

Moreover, some of secondary lamellae were fused to each 

other and appeared as one thick lamella because of severe 

hyperplasia (Fig. 8d, f). Same lesions were observed by 

Hassanain et al. [25] when studding the effect of lead acetate 

exposure on fingerlings of Nile Tilapia O. niloticus. 

 

Figure 8. Scanning electron micrographs of O. niloticus gills; (a, c and e) represent control group at different magnifications (350X, 500X and 1000X), showing 

intact gills surfaces, primary lamellae (Pl), secondary lamellae (Sl) and the inter-lamellar region (ir) which was clear. (b, d and f) represent the infected group at 

the same magnifications, showing the gill filaments with cracked surfaces and irregular thickness at their whole length. Moreover, small notches (n) appeared 

clearly on the surfaces and two secondary lamellae appeared adhere to each other. 

4. Conclusion 

On the light of above mentioned results it could be 

concluded that the trichodinosis affects freshwater fishes 

causing serious damage for the diseased fish. The severity of 

infection was light, moderate and severe according to the 

density of Trichodina parasites per microscopic field. 

Histopathological investigation, using light and electron 

microscopy, of the skin and gills of O. niloticus was carried 

out only in the case of moderate and severe infections and 

revealed proliferative changes in the epithelial lining cells 

causing several clinical signs on infected fish including 

irritation and respiratory distress. 
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