Prevalence of some parasitic agents affecting the gills of some cultured fishes in Sharkia, Damietta and Fayium governorates
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Abstract:

3010 apparently healthy and naturally infected fishes of different species (tilapia sp., catfish, carp sp., mullets and bayad were collected from December 2000 to December 2003 from different fish farms in Sharkia, Damietta and Fayuim. These fishes were subjected to full clinical, parasitological and histopathological examinations. The infested fishes suffered mainly from respiratory manifestations, blackness of the skin and mortalities. The parasitic infestations were found to be the major problem and the most prevalent disease causative agents among cultured fish spp. Their percentages were 54.5 % (918 infected fish out of 1686), 62.2 % (585 infected out of 941), 44.4 % (51 infected out of 115), 22.2 % (6 infected out of 27), 15.7 % (17 infected out of 108) and 10.5 % (14 infected out of 133) in adult tilapias, frys & fingerlings of tilapias, catfish, Bagrus bayad, mullets and carp sp. respectively. The isolated parasites were Trichodina, Monogenea, Henneguya sp., EMC of Centrocestus, Clinostomum and Prohemistomum sp. The prevalence of those parasites among different cultured fishes in Sharkia, Damietta and Fayium was studied. The histopathological alterations due to different parasitic agents were mainly hyperplasia and even complete sloughing of secondary gill lamellae, multiple EMC surrounded by fibrous tissue capsule, severe congestion of the adjacent blood vessels with increase in the number of eosinophilic granular cells (EGCs) and melanomacrophage cells. The cartilaginous tissues of gill filaments displayed severe proliferation of chondrocytes causing deformity and thickening of gill filaments. Treatment trials of trichodiniasis & monogeniasis were applied.

Introduction

There are several problems, which can affect the gills’ structure and function. Most of these problems were caused by parasitic agents. Monogenetic trematodes could be considered as one of the most prevalent parasitic agents affecting skin and gills causing irritation and destruction of gills leading to impairment of breathing as well as tremendous losses (Snieszko and Axelord, 1980; Saleh and El-Nobi, 2003).Trichodina sp. are extensively isolated from gills of tilapia and catfish (Derwa; 1995; Osman, 2001; Younis, 2004 and El-Shahat, 2004). Henneguya branchialis was isolated from the gills and suprabranchial organs of cultured catfish (Osman, 2001 and El-Shahat, 2004).

Dactylogyridae is the most common gill parasite in freshwater fish especially young fish (Ronald, 1989). Young stages of tilapia were more susceptible to monogeniasis (mainly Dactylogyrus and Gyrodactylus) than adult stages (Saleh and El-Nobi, 2003). Monogenea sp. was mainly isolated from tilapia sp., catfish, few carp sp. and few mullet sp. from different localities in Sharkia (El-Shahat, 2004).  

Massive metacercariae infestations have sometimes resulted in mortalities of farmed Cichlid fishes from gills infection of Centrocestus formosanus (Mohan et al.1999 and Ramadan et al., 2002). Prohemistomatid EMC in the gills of infected Clarias lazera were recorded in Abbassa (Endrawes, 2001). The EMC of Clinostomum sp. were recorded on the gills and inside the operculum of O. niloticus (Osman, 2001).

The present study was carried out to address determination of the prevalence of parasitic gill affections in different cultured fish species with different growth stages in different fish farms in Sharkia, Damietta and Fayium governorates as well as the establishment of new trials for treatment.    

Materials and methods

- A number of 3010 apparently healthy and naturally infected fishes of different species; 941 frys & fingerlings of Oreochromis niloticus, 1686 adult tilapia spp. (O. niloticus, O. aureus, Sarothredon galilaeus and Tilapia zillii), 115 catfish (Clarias gariepinus), 133 carp spp.  including common carp (Cyprinus carpio), silver carp (Icthyophthychsis specularis) & grass carp (Ctenopharyngodon idella), 108 mullet spp. (Mugil cephalus and M. capito), 27 bayad sp. (Bagrus bayad) were collected from December 2000 to December 2003 from different localities in Egypt (Abbassa fish farms in Sharkia, Damietta cages and Wady Al-Rayan farms in Fayium) (Table 1).

- Additional numbers of 100 frys of O. niloticus with an average body weight of 0.1 gm and total length of 1.2 cm were used for treatment trials with purified commiphora extract (Mirazid) (50 frys per aquarium were used per each dose).   

- The parasitic examination was carried out according to Lucky (1977) and the identification was done according to Noga (1996). 

- The histopathological examination was applied according to Robert (1989).

- Treatment of Trichodina and Monogenea sp. among frys of O. niloticus:-
- Treatment with Purified commiphora extract (Mirazid-PHARCO):-


The extract was found to be insoluble in water but could be dissolved in ethyl alcohol and then added to feed or to water:-

· Mixed with feed:-
 

1 capsules of Mirazid (300mg) was emptied, dissolved in about 20 ml of ethyl alcohol absolute and then added to 150 grams of powdered feed (25% protein). Thus each gram of feed had 2 mg of the active ingredient (purified Commiphora extract). Then this medical ration was fed to a number of 50 frys kept in 1 aquarium in a dose of 100 mg/kg fish biomass for 7 successive days.

· Dissolved in water: 

Mirazid extract is insoluble in water and therefore should be dissolved in ethyl alcohol absolute first (1 capsule in about 20 ml of ethyl alcohol) then added to the water in the rate of 15 mg/l for 3 days simulating the rate of Praziquantel in water tried by Endrawes (2001) and Selim (2002). White clouds appeared once the ethyl alcohol-dissolved Mirazid was added to the water.

Table (1) Showing total examined numbers of different cultured fish species collected from Sharkia, Damietta and Fayium governorates:-

	Fish species
	Total examined number
	Locality

	
	
	Abbassa fish farms

in Sharkia
	Damietta floating cages
	Wady Al-Ryan farms

in Fayium

	Tilapias' Frys and fingerlings
	941
	941
	-
	-

	Adult tilapias
	1686
	1504
	157
	25

	Catfish
	115
	115
	-
	-

	Bagrus bayad
	27
	27
	-
	-

	Mullets
	108
	101
	-
	7

	Carp species
	133
	133
	-
	-

	Total number
	3010
	2821
	157
	32


Results and discussion

I)- Prevalence of parasitic infestations among different cultured fishes:- 

The parasitic infestations were found to be the major problem and the most prevalent disease causative agents among cultured fishes. Their prevalence were 54.5 % (918 infected fish out of 1686), 62.2 % (585 infected out of 941), 44.4 % (51 infected out of 115), 22.2 % (6 infected out of 27), 15.7 % (17 infected out of 108) and 10.5 % (14 infected out of 133) in adult tilapias, frys & fingerlings of tilapias, catfish, Bagrus bayad, mullets and carp sp. respectively. The results were higher than that of El-Khatib (1998) who recorded that the prevalence of parasitic infestations among O. niloticus from Abbassa farm was 39 %. While the prevalence were significantly lower than those reported by El-Nobi (1998) who said that the highest prevalence of parasitic infestation among cultured fish in Abbassa was 86.8 % among Clarias lazera followed by tilapia species (83.2 %) and common carp (61.5 %). 

The isolated parasites were Trichodina sp., Monogenea sp., Henneguya sp.,  encysted metacercaria (EMC) of Centrocestus sp., Clinostomum sp. and of Prohemistomum sp. The prevalence of those isolated parasites among different cultured fishes at Abbassa fish farms were demonstrated in table (2) as follows:-

i-Protozoa:-

The prevalence of Trichodina sp. (Plate no. I, Fig. 1)were 63.2 %, 66.2 % and 0.2 % among frys & fingerlings of O. niloticus and adults of tilapia spp. respectively. The results indicated that fingerling stage was the most susceptible age group of O. niloticus followed by fry stage and finally by adult stage, which was greatly less susceptible for Trichodina infestation. Those prevalence were typical to that recorded by Abu El-Wafa (1988) and were mostly close to those recorded by Derwa (1995); El-Nobi (1998); Hanna (2001) and Younis (2004). However the recorded prevalence were nearly half of those recorded in Suez Canal area by El-Gawady (1992) and Aly (1994).  While in catfish, Trichodina prevalence was 8.7 %, which was near to the prevalence (14.4 %) recorded by Osman (2001). But it was greatly different and less than that recorded by El-Nobi (1998) among catfish (38.9 %). On the other hand, no Trichodina was found in the examined adult bayad, mullets nor carp spp. and no frys nor fingerlings were examined. This result disagreed with that reported by El-Nobi (1998) and Hanna (2001) who recorded Trichodina sp. from gills of common carp with a prevalence of 45.4 % and 55.3 % respectively.

With respect to Henneguya sp. (Plate no. I, Fig. 2) cysts, they were found only in the suprabranchial organ of catfish and in severe cases they were also found scattered on gill filaments and gill arches of heavily infested catfish. The prevalence of Henneguya sp. among examined catfish was 6.1 %. Similar results were reported by Endrawes (2001) and Osman (2001) who recorded Henneguya branchialis from the gills and suprabranchial organs of catfish with infestation rate of 11.0 %.

ii- Monogenetic trematodes:-

The prevalence of Monogenea sp. (Plate no. I, Fig. 3) was 17.2 %, 14.6 % and 0.8 % among frys & fingerlings of O. niloticus and adults of tilapia spp. respectively. The results indicated that fry stage was the most susceptible age group of O. niloticus followed by fingerlings and finally by adult stage, which was greatly less susceptible for Monogenean infestation. Typical results were obtained by Ronald (1989); Hanna (2001); Osman (2001); Saleh and El-Nobi (2003). Close prevalence were obtained by El-Nobi (1998) and Selim (2002). While significantly different and higher prevalence were recorded by Younis (2004). The high prevalence of  mixed infestation with Monogenea and Trichodina spp. (Plate no. I, Fig. 4) among young stages especially, frys and fingerlings of O. niloticus in fish hatcheries could be attributed mainly to overcrowding and age susceptibility with the resulting impaired water quality parameters including accumulation of organic matter, high ammonia level and low Oxygen concentration in the concrete ponds or fibreglasses in which high stocking densities of frys and fingerlings were captured. The species and young age susceptibility for both parasites may be due to the ill-developed immune system and the delicate structure of gills in those young stages. Similar results were recorded by Thoney and Hargis (1991); Saleh and El-Nobi (2003). While in catfish the prevalence of Monogenea sp. was 14.8 %. Similar prevalence were recorded by El-Nobi (1998); and Osman (2001). But higher prevalence (45.8 %) was recorded by Endrawes (2001). On the other hand, no Monogenea sp. was encountered in the examined adult bayad, mullets nor carp spp. and no frys nor fingerlings were examined. These results disagreed with those of El-Nobi (1998) and Hanna (2001) who recorded Dactylogyrus sp. in the gills of common carp with a prevalence of 20.5 % and 20 % respectively.                                                 

iii- EMC of digenetic trematodes:-

Regarding the prevalence of EMC of Centrocestus sp. (Plate no. I, Fig. 5), it reached 52.5 % as maximum prevalence in adult tilapia spp. especially young and small-sized juveniles of tilapia spp. were mostly infested. This may be attributed to the fact that EMC of Centrocestus sp. were minute and microscopic in size, where they could lodge themselves easily inside the delicate gill filaments of young tilapia spp. These results agreed with those reported by El-Nobi (1998); Ramadan et al. (2002) and Ebtesam Tantawy (2004). While greatly different and less prevalence (3.5 %) was recorded by Osman et al. (2001).While the prevalence among other cultured sp. were 2.6 %, 22.2 %, 13.9% and 6 % in catfish, bayad, mullets and carp spp. respectively. Similar results were obtained by Scholz (2000) who recovered EMC from the gills of frys of  black carp and common carp. The EMC of Centrocestus sp. were always found lodged inside the cartilaginous pathway of the gill filament causing its deformity. This agreed with El-Nobi (1998). The cysts ranged in number from 1 in mild cases to 7 cysts per individual gill filament in heavy infestations. The cysts were usually located at the peripheral third of gill filament, sometimes at the middle third and rarely located towards gill arch. Typical results were recorded by El-Nobi (1998) and Ramadan et al. (2002). Both males and females were found equally susceptible to the infestation with EMC of Centrocestus sp. Juveniles and young tilapia spp. of 1+ year old were the most susceptible life stage to be infested with large numbers of the cysts causing severe emaciation to the infested individuals. Older tilapia spp. of 2+, 3+ years old and more were less susceptible and were found infested with fewer numbers of EMC of Centrocestus sp. but they were not found at all in gills of larvae, frys nor fingerlings of O. niloticus spawned, nursed and reared in concrete ponds and fibreglasses, where the 1st intermediate host snails were not present. The presence of well-developed encysted metacercariae and in large numbers in gill filaments of juveniles and young tilapia spp. indicated that they were specific to young cichlids. These results agreed with those reported by Ebtesam Tantawy (2004). On the contrary in other fish species rather than tilapia spp., the EMC of Centrocestus sp. were very few in number, ill-developed in the form of homogenous black masses and always located towards gill arches unlike tilapia spp., in which the EMC were always located at the periphery of gill filaments. This ill-development indicated that those species (Catfish, bayad, mullets and carp spp.) were not the specific hosts or their adult stage was not the suitable age stage for the development of EMC of Centrocestus sp. Those results disagreed with what obtained by Scholz (2000) who recovered EMC from the gills of frys of black carp and common carp.

Concerning the EMC of Clinostomum sp. (Plate no. II, Fig. 6), they were found only in tilapia spp. with a prevalence of 21.3 %. Typical prevalence was recorded by El-Khatib (1998) who stated that one of the commonest parasitic isolates was Clinostomum sp. with a prevalence of 20 % among cultured O. niloticus in Abbassa farm. Those large, orange cysts were always found lodged in the soft tissue of the branchial cavity around gills and sometimes on the inner surface of the operculum. The yellow grub disease was mostly found in older tilapias of 2+ & 3+ years old and more unlike EMC of Centrocestus sp, which were not common in old tilapia spp.. This may be attributed to the large size of EMC of Clinostomum sp. rendering them more liable to infest older tilapia spp. with their larger branchial cavity and longer exposure period to the 1st intermediate snail host. Higher prevalence (45.33 %) was recorded by Eissa and Hala El-Miniawi (1998) while lower prevalence (3.3 %) was recorded by Osman (2001).


Finally, the EMC of Prohemistomum sp. (Plate no. II, Fig. 7) were found free between gill filaments adjacent to the gill arch of tilapia spp. and catfish and also embedded in the gill arch of O. niloticus with a prevalence of 3.1 % & 3.5 % respectively. Similar results were obtained by Endrawes (2001) who recorded the EMC of Prohemistomum sp. in the gills of catfish with a higher prevalence of 78.4 %.  EMC of Prohemistomum sp. were recovered from muscles, liver, kidney, spleen, intestine and different internal organs of tilapia spp., catfish and mullets as were recorded by Shalaby et al. (1996); Amer and El-Ashram (2000).


In case of Damietta floating cages, the prevalence of encysted metacercariae of Centrocestus sp. & Prohemistomum sp. among adult O. niloticus were 1.9 % for both of them. These lower prevalence than those reported in Abbassa may be attributed to the better water quality parameters in the Damietta branch of the River Nile than those recorded in Abbassa fish farms. While in fish farms of Wady Al-Rayan in Fayium, no parasitic infestations were detected rather than Monogenea sp. with a prevalence of 4 % among adult O. niloticus and no parasitic infestations were detected at all among examined M. cephalus. This could be attributed to the high activity and the fast swimming of M. cephalus as well as due to the continuous and rapid rate of water change, which was available passively without the need for water pumps. Similar low prevalence (3.5 %) was recorded by Osman (2001).
II)- The histopathological examination:

The delicate structure of the gills responds to injury in a variety of ways depending on the type and severity of causative agents and the length of exposure. Parasites observed in the present study played and important role in determining the health status of the examined fishes (Ferguson, 1989).

Gills of O. niloticus’ fingerlings infested with Trichodina & Monogenea sp. showed complete sloughing of secondary gill lamellae (Plate no. II, Fig. 8). This could be attributed to scraping and sucking activities of the parasites on host tissues. These results agreed with those reported by Derwa (1995); Hanna (2001); Osman (2001) and Selim (2002).

O. niloticus, infested with mixed trematodes (Monogenea sp., EMC of Centrocestus and Clinostomum sp.) showed complete sloughing of secondary gill lamellae, desquamation of epithelial covering and severe congestion of branchial blood vessels (Plate no. II, Fig. 9). These histopathological changes were induced by scraping and sucking activities of the parasites on host tissues. The congestion of branchial blood vessels may represent the host tissue response against the parasites. These results were supported Derwa (1995); Andrew et al. (2001); Endrawes (2001); Hanna (2001); Osman (2001); Selim (2002) and Ebtesam Tantawy (2004).

The cartilaginous tissues of gill rays of silver carp displayed severe proliferation of chondrocytes, which causes deformity and thickening of gill lamellae (Plate no. II, Fig. 10). This proliferation may be due to embedding of EMC of Centrocestus sp. These EMC were completely surrounded by thick cartilaginous layers and its metabolic and movement activities resulted in dilatation of branchial blood vessels with increase in number of melanomacrophage cells at the adjacent tissue, indicating that they play an important role in the host’s defense mechanism.

The gill arch showed increase number of EGCs in Catfish infested with EMC of Prohemistomum sp. (Plate no. III, Fig. 11). The increase in number EGCs (eosinophilia) could be attributed to the presence of  metazoan parasites, where the EGCs greatly infiltrated during the infestation with EMC of different digenea. Similar results were recorded by Shalaby et al. (1996); Amer and El-Ashram (2000).

Gills of silver carp infested with EMC of Centrocestus sp. showed severe unilateral lamellar hyperplasia of the epithelial covering of secondary gill lamellae (Plate no. III, Fig. 12) and aneurysm of blood vessels (Plate no. III, Fig. 13). These results were supported by those of Andrew et al. (2001) & Ebtesam Tantawy (2004).

The gills of O. niloticus showed multiple EMC of Prohemistomum sp., which was surrounded by fibrous tissue capsule (Plate no. III, Fig. 14). The adjacent blood vessels showed severe congestion with increase of the number of the eosinophilic granular cells (EGCs). This fibrous tissue capsule formed by the fish around the EMC of digenetic trematodes may be to localize and confine the cysts so that their spread and movement into other host tissues is limited and controlled especially because the phagocytic activity either by fish melanomacrophage cells or even by giant cells couldn’t engulf the large sized EMC of digenea. Similar results and descriptions (but in muscles) were recorded by Shalaby et al. (1996); Amer and El-Ashram (2000).

III)- Treatment of Trichodina and Monogenea sp. in frys of O. niloticus:-

- Treatment with Purified commiphora extract (Mirazid):-

Mixed with feed:-
 The tried dosage of the drug, 100 mg/kg fish body Weight for 7 consecutive days killed both Monogenea and Trichodina spp. This fact was indicated by loss of motility of  the 2 parasites and pertaining only traces of their tissue architectures. Dissolved in water:- 

Mirazid extract was found to be insoluble in water and therefore should be dissolved in ethyl alcohol absolute first (1 capsule in about 20 ml of ethyl alcohol) then added to the water in the rate of 15 mg/l for 3 days. White clouds appeared once the ethyl alcohol-dissolved mirazid was added to the water. This concentration resulted in death of all treated frys. This could be attributed to the precipitation of the extract on the delicate thin layer of gill lamellae hindering the process of gas exchange, leading finally to asphyxia and death.


Concerning the safety of using Mirazid with water in the treatment of parasites in adult O. niloticus, it was found safe when tried on 10 adult O. niloticus (150±5 grams) in the rate of 15 mg/l water. This may be due to the relatively larger size of gill lamellae in the adult tilapia spp. than those of frys & fingerlings rendering adults more tolerant to Mirazid than frys &  fingerlings.

To our knowledge, no available literatures were found concerning the use of Mirazid for treatment of fish parasites especially trematodes. The drug is recently used in human for the treatment of Schistosomiasis. Thus, the use of Mirazid in this study may be the first record in Aquaculture or at least in Egypt.
Table (2) Prevalence of parasitic infestations in different life stages of cultured fishes in different localities in Egypt from December 2000 until December 2003:-

	Fish

species
	Life

 stage
	Locality
	Tested

No.
	Trichodina 

species
	Monogenea

species
	EMC of

Centrocestus

 species
	EMC of 

Clinostomum

 species
	EMC of

 Prohemis-

-tomum

 species

	
	
	
	
	No.
	%
	No.
	%
	No.
	%
	No.
	%
	No.
	%

	O. niloticus
	Frys
	Abbassa
	760
	480
	63.2
	131
	17.2
	-
	-
	-
	-
	-
	-

	
	Finger-

-lings
	
	130
	86
	66.2
	19
	14.6
	-
	-
	-
	-
	-
	-

	Tilapia

spp.
	Adults
	Abbassa
	1172
	2
	0.2
	9
	0.8
	615
	52.5
	249
	21.3
	36
	3.1

	
	
	Damietta
	157
	-
	-
	-
	-
	3
	1.9
	-
	-
	3
	1.9

	
	
	Fayium
	25
	-
	-
	1
	4
	-
	-
	-
	-
	-
	-

	Catfish
	Adults
	Abbassa
	115
	10
	8.7
	17
	14.8
	3
	2.6
	-
	-
	4
	3.5

	Bayad
	Adults
	Abbassa
	27
	-
	-
	-
	-
	6
	22.2
	-
	-
	-
	-

	Mullet spp.
	Adults
	Abbassa
	101
	-
	-
	-
	-
	14
	13.9
	-
	-
	-
	-

	
	Adults
	Fayium
	7
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Carp spp.
	Adults
	Abbassa
	133
	-
	-
	-
	-
	8
	6
	-
	-
	-
	-


List of figures:-
Plate No. I:-

Fig. (1) Trichodina sp. isolated from the gills of O. niloticus’ fry. (x 40) (Direct mount)

Fig. (2) Sperm-like spores of Henneguya sp. (x 100) (Direct mount)

Fig. (3) Monogenea sp. in the gills of O. niloticus’ fry. (x 100) (Direct mount)
Fig. (4) Mixed infestation with Trichodina & Monogenea sp. in the gills of O. niloticus’ fry. (x 100) (Direct mount)

Fig. (5) EMC of Centrocestus sp. in the gill filament of O. niloticus with deformity in the cartilaginous pathway. (x 100) (Direct mount)

Plate No. II:-

Fig. (6) EMC of Clinostomum sp. (x 40) (Acetocarmine stain)                                                              
Fig. (7) EMC of Prohemistomum sp. in the gills of adult O. niloticus.(x40) (Direct mount)                 

Fig. (8) Gills of O. niloticus’ fingerlings showing sloughing of secondary gill lamellae with congestion of branchial blood vessels, where Trichodina and Monogenea sp. were isolated. (x 40)   (H&E)

Fig. (9) Gills of O. niloticus showing sloughing of secondary gill lamellae severe and severe congestion of branchial blood vessels, from which mixed trematode infestation was recorded. (x 200) (H&E)

Fig. (10) Gill filaments of silver carp showing EMC of Centrocestus sp. in the cartilaginous tissue with hyperplasia of chondrocytes. (x 200) (H&E)                 

Plate No. III:-

Fig. (11) Gills of catfish showing congestion of branchial blood vessels with increased number of EGCs, from which EMC of Digenetic trematodes were isolated. (x 200) (H&E)

Fig. (12) Gills of silver carp showing unilateral lamellar hyperplasia, where EMC of Centrocestus sp. was isolated. (x 400) (H&E)

Fig. (13) Gill lamellae of silver carp showing anurysm of blood vessels, where EMC of Centrocestus sp. were isolated. (x 400) (H&E)

Fig. (14) Gill arch of O. niloticus showing multiple EMC of Digenea (Prohemistomum sp.) with congestion of blood vessels.(x 200) (H&E)                                                          
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