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Abstract
A total number of 400 African catfish, Clarias gariepinus were collected alive from different freshwater fish farms at Sedi- Salem and El-Ryad districts in Kafr El-Sheikh Governorate, to investigate the digenetic trematodes infecting fish as a final host. The isolated seven flukes were identified as: Emoleptalea sp., (from intestine), Phyllodistomum sp., (from kidney) as new records, Orientocreadium batrachoides, Orientocreadium lazeri, Astiotrema reniferum, Paramacroderoides echinus (from intestine) and Eumasenia aegypticus (from stomach).  Clinical signs, postmortem examination, seasonal prevalence and histological investigations of infected fish were recorded. 
Introduction

Aquaculture in Egypt is the main source of fish production; contributing about 72% of the total production in which Kafr El-Sheikh participates by 55%. Also, Kafer El-Sheikh Governorate produced 559.000 tones (41%) of the total fish production in Egypt, both aquaculture and the natural sources (CAPMAS, 2011). 
The helminthic parasites are one of the important agents of many fish diseases and may harm their hosts in different ways; through their toxic metabolic byproducts that may deprive fish from normal feeding, behavior and health (Williams, 1967).

Digenetic trematodes contribute one of the major parasitic groups involving freshwater fish, because they complete their life cycles through intermediate hosts, like snails, leeches, molluscs, piscivorous birds, small fish, etc……. 

Digenetic trematodes and their metacercariae have a great interest in most countries because it considered as one of the most common parasites infecting fish causing low weight gain, high mortality, immarktability (Paperna, 1991; Woo, 1995 and Hernandez et al., 1998). 

This study was planned to spotlight on the diseases caused by digenetic trematodes affecting Clarias gariepinus as a final host in relation to seasonal incidence as well as the histopathological alterations of infected fish in Kafr El-Sheikh Governorate fish farms. 
Materials and Methods
 Fish samples:

 A total number of 400 African catfish, Clarias gariepinus of different weights and sizes were collected alive from different freshwater fish farms at Sedi- Salem and El-Ryad districts, in Kafr El-Sheikh Governorate, during the period of study. The collected fish was transferred alive and holded in prepared glass aquaria in the laboratory of Fish Diseases and Management, Faculty of Veterinary Medicine, Kafr El-Sheikh University.

Clinical and postmortem examinations:

         The investigated fish were subjected to full clinical examination; the external and internal gross lesions were done immediately according to the method described by Lucky (1977) and Woo (1995). 

Parasitological examinations:

       The parasitological examinations were performed according to the method described by Lucky (1977) for the detection and identification of the flukes of digenetic trematodes.

Digestive organs were disconnected from the mesentery. The air bladder and kidneys were left in situ. Liver, spleen and kidney colours, sizes, borders, consistencies and the presence of parasites or nodules were noticed. The stomach and intestine were separated from each other and opened for parasitic manifestations. In separate clean petri dishes, the stomach and the divided intestine (divided into 3 parts; anterior, middle and posterior) were opened and left in saline solution for few minutes. Stomach and intestinal mucosa were stripped off by scalpel and washed with normal saline to get rid of mucous and any coarse particles with shaking then examined under microscope and the present worms were collected. The gall and urinary bladders were separated in separate clean dry petri dishes and carefully examined for observation of any parasite present.
Fixation, staining and mounting of parasitic preparations:

The digenetic trematodes were fixed, stained and permanently mounted, According to the method described by Woodland (2006).
Identification of collected helminthes:

The collected helminthes were identified according to the identification keys of Burton (1962), Thomas (1958), Yamaguti (1958) and Zhokhov (2010).
Histopathological examination:
 The histopathological examinations of infected tissues (intestine, stomach and kidney) were performed as described by Roberts (1978) and Carleton et al. (1967).  

Results
In enteric infection cases, the clinical signs of most examined fish showed no pathognomic abnormalities except heavily naturally infected fish; they exhibit restlessness, reduced appetite, emaciation. External gross lesions revealed dark or pale body coloration, hemorrhagic patches, wounds and ulcers on different parts of the fish's body in addition, ascitis may be recorded, Fig. (1-c). In  Phyllodistomum sp., infected fish's kidneys, these signs always  severely found, Fig. (1-a). 
The internal organs of naturally infected fish were pale, aneamic with enlargement and congestion of spleen, liver with distended gall bladder. Hemorrhage and ulceration of stomach as well as enteritis especially in high parasitic load. Some fish showed slight bulging of the stomach, congestion and haemorrhage on the mucous membrane with watery food especially in heavily infected cases, Fig. (1-d). Visible parasites could be seen by naked eye.  Congestion with hemorrhage in the kidney of Clarias gariepinus were observed in Phyllodistomum sp., infected cases, Fig. (1-b).  
Parasitological examinations:

On the bases of the morphological examinations, the following flukes were identified:

1. Emoleptalea sp.:
From the available literatures, Emoleptalea sp., was the first record in Egypt, Fig. (2-a) and Fig. (4). Adult trematodes isolated from the intestine of infected Clarias gariepinus. The body was short, oval in outline; with a posterior notch; 0.848 mm long; 0.568 mm, broad at widest point. The body surface, except for cuticular linings of the suckers and small region posteriorly, armed with transverse rows of backwardly directed; conical spines. The oral sucker was almost spherical in shape and 0.144 length and 0.115mm breadth from the anterior extremity. The ventral sucker was in the anterior half of the body;0.155 length and 134 mm breadth, separated from oral sucker by a distance, equal to, or slightly greater than the maximum width of cirrus pouch; slightly larger than oral sucker. The opening of the oral sucker was ventrally directed; its cavity leading into a very short prepharynx; pharynx was pyriform; surrounded by glandular cells; pushed antero-laterally. The gut caeca were postero-laterally directed; terminating midway between the posterior testis and the posterior end of the worm. The testes were paired, compact globular structures behind each other; immediately behind the ventral sucker; the intertesticular space was absent. The cirrus pouch was S-shaped; extending to the posterior border of the ventral sucker. The ovary was pyriform (0.155 X 0.114mm), pretesticular (to the left of the ventral sucker). The uterus was emerging ventrally from ootype, filling inter and extracaecal space behind the ventral sucker not occupied by gonads; also extending marginally beneath the vitelline glands infront of the ventral sucker. The eggs were oval. Vitelline follicles were globular; occurring in two groups on either side of the ventral sucker. 

2. Phyllodistomum sp.:

From the available literatures, Phyllodistomum sp., (syn. Catoptroides, Dendrorchis, Microlecithus,  Phyllochrus, Plesiodistomum and Vitellarinus) was the first record in Clarias gariepinus in Egypt, Fig. (2-b, c and d) and Fig. (5). Adult trematodes isolated from the anterior kidney of infected Clarias gariepinus. Adult trematode, had a lanceolate large body Fig. (2-B and c),  4.237 mm. with a short  narrow forebody ( 1.369mm length and  o.763 mm width) and long broader   hindbody ( 2.685mm length and 1.395 mm width ).The oral sucker was  subterminal and round ( 0.605mm length and 0.526mm width) . The ventral sucker was spherical, slightly smaller than the oral sucker, with a diameter of 0.474mm. The pharynx was absent.  The esophagus was short.  The intestinal bifurcation was just in the anterior half of the forebody. The intestinal caeca reached close to the posterior margin of the body. The testes were large, irregularly and lobed, situated in the anterior hindbody on either side of the midline; displaced with one laid somewhat infront of the other .The left testis was 0.517 long X 0.310 mm wide. The right one was 0.538long X 0.320mm wide. The ovary was irregular in outline, laid in front of the anterior testis. The uterus extended to the posterior margin of the body and filled all the available post-vitelline space, overlaped the testes and the ovary dorsally and ventrally. The vitelline follicles were compact, irregular, their margins merged, and forming “butterfly- like” structure. The morphological characteristic and measurements of the Egyptian species of the genus Phyllodistomum (Phyllodistomum Spatulaeforme, Phyllodistomum Linguale and Phyllodistomum spatula) and our Phyllodistomum  were recorded in Table (1).
3. Orientocreadium batrachoides:

Adult trematodes isolated from the midgut of infected Clarias gariepinus, Fig. (3-a). Living specimens were extremely mobile and capable of great elongation and contraction. The body was elongate, rounded anteriorly, slightly tapering posteriorly. Ventral sucker, almost equal in size to oral sucker and situated at one third of body length. Pharynx was globular in shape. Anterior and posterior testes were rounded, located in posterior half of the body. Cirrus pouch was elongate and round present beside the ventral sucker. Ovary was round, located just behind the ventral sucker. Vitelline follicles, irregular in outline, extended from level of the ovary. Eggs were small, golden yellow in color, filling the posterior part of the worm. 

4. Orientocreadium lazeri:

Adult trematodes isolated from the midgut of infected Clarias gariepinus, Fig. (3-b).. The worm had elongated body and covered with fine spines which diminished posteriorly. The sub-terminal oral sucker was oval to round. The two intestinal caeca extended from the midway, between the oral and the ventral suckers to the posterior margin and its posterior tips were surrounded by the vitelline glands. Gonads were comparatively large smoothly and arranged in one ventero-median plane. The testes were large, tandem in position and being located in the posterior half of the body. The ovary was located infront of the middle third of the body. 

5. Eumasenia aegypticus:

Adult trematodes isolated from the glandular stomach of infected Clarias gariepinus, Fig. (3-c and d) .The widest region of the body present in the middle part of the worm. Oral sucker was large and funnel shaped, wide, surrounded by double row of alternating spines interrupted dorsally. The ventral sucker was rounded and larger than the oral sucker and situated at the end of the anterior third of the worm. Cirrus pouch was S-shaped, more wide in its middle part and extending to the level of the posterior margin of the ventral sucker. Testes located immediately posterior to the ventral sucker, the anterior testis was rounded while the posterior one was oval. Ovary present just behind the ventral sucker and at its both sides. Eggs were small, oval golden yellow in color and numerous, occupied from the last third to the last half of the worm. 

6. Astiotrema reniferum:

Adult trematodes isolated from the intestine of infected Clarias gariepinus, Fig. (3-e). It appeared lanceolate Cuticle was armed anteriorly with numerous spines; spines became sparse and smaller in the region of the ventral sucker. Oral sucker was subterminal; prepharynx was variable and intestinal caeca extended posterior to the level midway between the posterior testis and the posterior body margin. Ventral sucker was almost equal in size to oral sucker and situated one third of the body length. Testes were rounded, tandem in posterior half of the body. Cirrus sac was elongated and curved round to the left or right of the ventral sucker. Ovary lay on the left side of the body just behind the cirrus sac. Uterus with descending and ascending limbs extended to the posterior margin of the body and in mature specimens fills all available post-testicular space. Vitelline follicles were irregular in outline extended from the level of the ventral sucker to the level of the posterior margin of the posterior testis.

7. Paramacroderoides echinus:

Adult trematodes isolated from the intestine of infected Clarias gariepinus, Fig. (3-f). They were small, flattened subcylindrical, coarsely spined. Oral sucker was large, with spines larger than the body spines. Pharynx was present. Esophagus was short, bifurcating halfway between the two suckers, ceca terminating at the posterior extremity. Testes were  median, tandem, in the middle third of the body. Cirrus pouch was long, slender, extending back to acetabulum. Ovary was slightly to the left, adjacent to the posterior end of the cirrus pouch. Uterus was descending to near the posterior extremity. Vitelline follicles were irregular in shape, extending in the lateral fields from behind acetabulum to the middle of the posttesticular region. Excretory vesicle was tubular, about one-fifth as long as body. 
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Fig. (1):

	a 
	Clarias gariepinus infected with Phyllodistomum sp., showing severe hemorrhagic patches on the skin and fins.

	b 
	Clarias gariepinus infected with Phyllodistomum sp., showing severe congestion in the kidney.

	c 
	Stomach and intestine of Clarias gariepinus infected with digenetic trematodes showing hemorrhagic spots allover the external body surface.

	d 
	Clarias gariepinus infected with digenetic trematodes showing congestion, hemorrhages and bulging of the stomach and intestine.
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Fig. (2): 

	a

	Emoleptalea sp., isolated from the intestine of Clarias gariepinus. Semichon's acid carmine stain, (X = 160).

	b, c
	Stained specimens of Phyllodistomum sp., isolated from the kidney of Clarias gariepinus. Semichon's acid carmine stain, (X = 56).

	d 
	Wet mount of of  Phyllodistomum sp., isolated from the kidney of Clarias gariepinus, (Stereo, 6.5).
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Fig. (3):
	a 
	Orientocreadium batrachoides isolated from the intestine of Clarias gariepinus. Semichon's acid carmine stain, (X = 132).

	b 
	Orientocreadium lazeri isolated from the intestine of Clarias gariepinus. Semichon's acid carmine stain, (X = 82).

	c, d 
	Eumasenia aegypticus isolated from the stomach of Clarias gariepinus. Semichon's acid carmine stain, (X= 160).

	e 
	Astiotrema reniferum isolated from the intestine of Clarias gariepinus. Semichon's acid carmine stain, (X = 112).

	f 
	Paramacroderoides echinus isolated from the intestine of Clarias gariepinus. Semichon's acid carmine stain, (X = 160).
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Fig. (4): Emoleptalea sp., 

Cp ---cirrus pouch.                 Os---Oral sucker.
VS---Ventral sucker.              Ic---Intestinal caeca.
Ph---Pharynex .                       Sr---Seminal receptacles.

Oo---Ootype.                            Ts---Testis .
Eg---Egg in the uterus.            Vg---Vitelline gland.
Ed---Ejaculatory duct. 
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Fig. (5):Phyllodistomum sp.,:
Os---Oral sucker.

VS---Ventral sucker.              Ic---Intestinal caeca.

Ts---Testis.                             Osp— esophagus
Eg---Egg in the uterus.            Vg---Vitelline gland.

Ed---Ejaculatory duct.            UT---Uterus.
Uf---Uterine folde.                    MT—Metaterm.

Table (1): The principal measurements and characters of the Egyptian species of the genus Phyllodistomum:

	Species
	Phyllodistomum Spatulaeforme
	Phyllodistomum Linguale
	Phyllodistomum Spatula
	Phyllodistomum sp.,

	Author
	Boomker, 1984
	Boomker, 1984
	Boomker, 1984
	Our present study

	Type of fish
	Malopterurrus electricus
	Gymnarchus niloticus
	Bagrus bayad
	Clarias gariepinus

	Shape
	Pear-shaped
	Pear-shaped
	Pear-shaped
	Lanceolate

	Length
	4.05
	2.99
	5.31-6.36
	4.23

	Width
	2.20
	1.48
	3.19-3.42
	1.39

	Diameter and shape of oral sucker
	0.40
round
	0.18
round
	0.36-0.38
round
	 0.52
  round

	Diameter of venteral sucker
	0.40
	0.41
	0.49
	0.47

	Left testis L.XW.
	0.27x0.18
	0.27x0.30
	0.52-0.54x0.38-0.43
	0.51x0.31

	Right testis L.XW.
	0.31x0.13
	0.25x0.26
	0.49-0.61x0.36-0.41
	0.53x0.32

	Ovary
	Round to kidney-shaped
	Oval
	Round to oval
	Irregular in outline


· All measurements are in millimeters.

· L.: length.    

· W.: width.

Seasonal prevalence of detected parasites:
A higher infection rate of  Eumasenia aegypticus were observed during autumn (35%) followed by summer (20%), winter (16%) then spring (2%), (Table 2 and Histogram2). The intestinal digenetic trematodes were observed during summer (67%), spring (38%), winter (30%) then autumn (25%), (Table 3 and Histogram 3).

Phyllodistomum sp., was detected in winter only with prevalence of 10% and the total prevalence was 2.5%.

Table (2): The prevalence of  Eumasenia aegypticus 
Table (3): The prevalence of intestinal digenetic trematodes in Clarias 
in glandular stomach of Clarias gariepinus.
gariepinus.
	Season
	Total no. of exam. Fish
	No. of infected fish
	% of infection



	Spring
	100
	2
	2

	Summer
	100
	20
	20

	Autumn
	100
	35
	35

	Winter
	100
	16
	16

	Total
	400
	73
	18.25

	Season
	NO. of examined fish
	No. of infection
	% of infection

	Spring
	100
	38
	38

	Summer
	100
	67
	67

	Autumn
	100
	25
	25

	Winter
	100
	30
	30

	Total
	400
	160
	40


Histogram(2): The prevalence of Eumasenia aegypticus       Histogram (3):The prevalence of intestinal digenetic 
    in glandular stomach of Clarias gariepinus.                                           trematodes in Clarias gariepinus.
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Histopathological examination:
Eumasenia aegypticus embedded in the glandular stomach of infected fish revealed, necrosis, degeneration, sloughing and atrophy of gastric villi with absence of gastric glands and presence of burrowing tunnels where the parasites attached between the gastric villi, Fig. (6- a and b). 
 The adult trematodes in the infected fish intestine revealed presence of degenerative changes in the tips of the lining intestinal mucosa with goblet cell proliferation associated with congestion and submucosal leucocytic infilterations, Fig. (6-c and d).

The Phyllodistomum sp., infected fish's kidneys, revealed preglomelular and pretubular leucocytic infiltrations associated with marked vacuolar degenerations of renal tubules, Fig. (6-e). Vacuolar degeneration, severe congestions, necrosis of renal tubules and leucocytic infiltrations, Fig. (6-f). 
Fig. (6):

	a 
	Glandular stomach of Clarias gariepinus infected with Eumasenia aegypticus showing degeneration and necrosis in the lining epithelium of   gastric villi (arrows). H & E, (X =100).

	 b 
	Glandular stomach of Clarias gariepinus infected with Eumasenia aegypticus showing degeneration and necrosis of the glandular part associated with burrowing tunnel after removal of the parasite (arrow). H & E, (X =200).

	c 
	Intestine of Clarias gariepinus infected with adult digenetic trematodes (head arrow) showing mucinous degenerations in the tips of intestinal villi (arrows). H & E, (X =100).

	d 
	Intestine of Clarias gariepinus infected with adult digenetic trematodes showing congestion (arrow) associated with submucosal leucocytic infiltrations (head arrow). H & E, (X =200).

	e 
	Kidney of Clarias gariepinus infected with Phyllodistomum sp., showing preglomular and pretubular leucocytic infiltrations (arrows) associated with marked vacuolar degeneration of renal tubules (head arrows). H & E, (X =200).  

	f 
	Kidney of Clarias gariepinus infected with Phyllodistomum sp., showing vacuolar degeneration, severe congestions (arrows), necrosis of renal tubules (head arrows) and leucocytic infiltrations (two head arrow). H & E, (X =200).
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Fig. (6)
Discussion
 The clinical examination of most examined Clarias gariepinus infected with adult digenetic trematodes showed no pathognomic abnormalities except heavily naturally infected fish; they exhibit restlessness, reduced appetite, and emaciation. External gross lesions revealed dark or pale body coloration, hemorrhagic patches, wounds and ulcers on different parts of the fish's body in addition, ascitis may be recorded; which nearly similar to that recorded by Bassiony (2002) and Ali (2012).    Adult flukes of digenetic trematodes in fish are considered complicated infections as most of them need, intermediate host mainly the most striking and harmful vectors such as snails, leeches and some crustaceans for propagation and transmission to fish, so hemorrhagic patches, wounds and ulcers on different parts of the fish's body are normal to be found on the infected fish, superimposed the anemic picture of the infected fish. 
The internal organs of naturally infected fish were pale, aneamic with enlargement and congestion of spleen, liver with distended gallbladder. Hemorrhage and ulceration of stomach as well as enteritis especially in high parasitic load. Some fish showed slight bulging of the stomach, congestion and haemorrhage on the mucous membrane with watery food especially in heavily infected cases. Visible parasites could be seen by naked eye; which was also supported by Ali (2012). 
Congestion in the kidney of Clarias gariepinus were observed in Phyllodistomum sp., infected fish.
In the present study, Phyllodistomum sp., was isolated from the anterior kidneys of naturally infected Clarias gariepinus.  Dugarov et al. (2011) isolated Phyllodistomum folium  from the kidney of leuciscus baicalensis in Russia. On the other hand Abo Msalam (2007) recorded Phyllodistomum spatulaforme     from the urinary bladder of  Malepterurus electricus (Ra'ash) at Menoufiya Governorate. 
           Emoleptalea sp., morphologically was nearly similar to the original descriptions given by Thomas (1958) and Yamaguti (1958).
The Orientocreadium batrachoides isolated from Clarias gariepinus was identified, like that reported by Abd El-Aal (1996), Bassiony (2002) and Ali (2012). 
Orientocreadium  lazeri  was  parasitologically similar to that recorded by Eissa et al. (2007).

Eumasenia aegypticus was morphologically similar to that recorded by Abd El-Aal (1996) and Ali (2012). 

Astiotrema reniferum was parasitologically similar to that recorded by Burton (1962) and Eissa et al. (2007).            
Paramacroderoides echinus was morphologically similar to that originally recorded by Yamaguti (1958).
The prevalence of Eumasenia aegypticus was 18.25% along the period of study, where the highest prevalence was recorded in autumn (35%), summer (20%), winter (16%) then spring (2%). These results were higher than that recorded by Ali (2012) who recorded a total infection rate (13%) with a highest prevalence in spring (30%), autumn (16%), summer (4%) then winter (2%).
Concerning the total prevalence of the intestinal digenetic trematodes in  clarias gariepinus (40%), the peak of infection, was recorded in summer (67%), spring (38%), winter (30%) then autumn (25%), which partially reported by Abd El-Aal (1996) where the highest prevalence in summer (72.73 %)  and the lowest one in winter (50%). On contrast, Bassiony (2002) declared the incidence of trematodes in Clarias gariepinus was high during winter (63.16%), autumn (53.33%), summer (36.73%) then spring (32.20%). Indeed, Eissa et al. (2010) recorded the infection of  Clarias gariepinus  with Orientochridum batrachoid, Astitrema sp., and Allocreadium sp., with a highest infection rate in spring  (68%) and the lowest in  winter (16%). These results may be attributed to the presence of intermediate hosts (snail, leeches and some crustaceans) and suitable temperature; which was considered the main survival factors for these intermediate hosts according to Schaperclaus (1992).

Phyllodistomum sp., was detected in winter only with prevalence of (10%) and the total prevalence was (2.5%). These results were nearly similar to that recorded by Dzika (2002) isolated sporadic Phyllodistomum elongatum in the urinary tract of bream (Abramis brama) with prevalence of (7.2%).   Dugarov et al. (2011) declared that Leuciscus baicalensis  was infected with Phyllodistomum folium with prevalence of (73%) whileas,  Abo Msalam (2007) found that Phyllodistomum spatulaforme infected Malepterurus electricus with prevalence of (82%). These results may be attributed to the fish species, the presence of intermediate hosts (snail, leeches and some crustaceans,…..) as mentioned by Cribba et al. (2002) who managed that gorgoderids are always dependent on the local presence of appropriate bivalve intermediate hosts. Chappell (1969) indicated that three-spined stickleback (Gasterosteus aculeatus L.) acquired Phyllodistomum  folium  in winter through ingestion of snails herbouring metacercariae encysted within the daughter sporocyst. In spring, summer and autumn, however, infection may be transmitted by insect larvae into which the cercaria have penetrated and encysted.

The histopathological alterations due to gasteric trematodes (Eumasenia aegypticus) may be due to presence of large oral sucker that surrounds with two rows of spines which leading to destruction of gasteric mucosa and was also similar to that given by Bassiony (2002), Ali (2012) and Eissa et al. (2013).
In this study, limited damage of mucosal epithelia lining the intestinal villi at the attachment site was induced by ventral and oral suckers of enteric digeneans (Emoleptalea sp., Orientocredium batrachoides, Orientocredium lazeri, Astiotrema reniferum, Paramacroderoides echinus), fix and obtain their food, and this was also reported by El-Mansy et al. (2011).

The adult flukes may cause harmful effect as they embedded themselves between the villi of intestine and the lining mucosa of stomach causing local damage and possibly peritonitis. Proteolytic enzymes may be discharged from some adult worms degrading the gastric and intestinal tissues (Woo, 1995 and Bassiony, 2002). 
The histopathological alterations in the kidney due to Phyllodistomum sp., may be attributed to the inflammatory changes due to the trematodal infection, causing mechanical destructions in the anterior part of the kidneys.
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 دراسات وبائية على بعض ديدان التريماتودا البالغة ثنائية العائل فى قراميط مزارع الاسماك بكفرالشيخ مع توكيد خاص لنوعين جديدين           
محمد سعيد جادو1- نادية بسيونى محفوظ1- طاهرمحمد عبدالوهاب عبدربه2-عواطف حامد حمودة3
1·قسم امراض الاسماك ورعايتها- طب بيطرى كفرالشيخ·
2·معمل بحوث صحة الحيوان- كفرالشيخ·
3· قسم الاسماك- مديرية الطب البيطرى بكفرالشيخ·
فى هذه الدراسة تم فحص400 سمكة قرموط افريقى من مزارع الاسماك بمحافظة كفرالشيخ،وذلك لدراسة الاعراض المرضية و الصفة التشريحية للامراض الناتجة عن الاصابة بالطور البالغ لديدان التريماتودا ثنائية العائل، و كذا معدل الاصابة على مدار الفصول الاربعة· تم تسجيل 7 انواع من هذه الديدان : ايموليبتلا (من الامعاء) و فيلوديستومم (من الكلية) كنوعين جديدين، بالاضافة الى ايوماسينيا ايجبتيكس (من المعدة) و اورينتوكريديم باتراكويدس و اورينتوكريديم لازيرى و استيوتريما رينيفيرم و بارامكرويد ايكينس (من الامعاء)· كما تم تسجيل التغيرات النسيجية المرضية المصاحبة للاسماك المصابة·
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