


PREVALENCE OF INTESTINAL PARASITES AMONGIN FISH CAUGHT FOUND FROMIN WATERWORKS RESERVOIR IN, ADO EKITI, NIGERIA	Comment by Wandolo: Should be descriptive as to where the study was done, and the population as suggested here..

ABSTRACT 
Parasites that inhabit the gastrointestinal tract of fish, including protozoa and helminths, are of particular concern [1]. These parasites not only affect the health and well-being of the fish population but also pose potential health risks to humans who consume them. The Water Works Reservoir, situated in the vibrant city of Ado Ekiti, Nigeria, serves as a critical source of freshwater fish, offering essential dietary protein to the local populace. A total number of 90 samples were collected and examined from water works reservoir. Out of 90 samples from water works 47 were male and 43 were female. Male fish tended to have a relatively higher number of infestations 22 (46.80%) while the female fish recorded 20 (46.52%).. A total of 86 adult worms, larval and eggs were found in the sampled fishes investigated, out of which Ascaris eggs were 20 (23.26%), Capilaria sp. 14 (16.28%), Metacercariae sp. 8 (9.31%), Camallanus sp. 8 (9.31%) Pleurocercoid or Coradium 5 (5.82%), Astiotrema sp. 5 (5.82), Miracidium larvae 3 (3.48%) and followed by Ascaridods  (2.33%) as the least parasitic infestation. The study also shows the intestine was the most infested 51 (59.3%), followed by the stomach with 35 (40.69%). The findings of this study are expected to shed light on the safety of consuming fish from the reservoir and inform strategies for preserving the health and well-being of the local population.	Comment by Wandolo: There must be a problem indicated before you tell us the number of samples collected.


INTRODUCTION 
The Water Works Reservoir, situated in the vibrant city of Ado Ekiti, Nigeria, serves as a critical source of freshwater fish, offering essential dietary protein to the local populace.
However, concerns have arisen regarding the prevalence of intestinal parasites in fish captured from this reservoir, thereby raising pertinent questions about the safety and quality of this vital food resource. The Water Works Reservoir in Ado Ekiti plays a pivotal role in the daily life of the local community, not only as a source of potable water but also as a crucial reservoir for freshwater fish.
These fish species, primarily dominated by tilapia and catfish, have long been a staple food in the diet of the region, contributing significantly to the protein intake of the local population. However, the safety of consuming fish from this reservoir is increasingly being questioned due to concerns about the prevalence of intestinal parasites.	Comment by Wandolo: Give a clear picture of this prevalence with current references so the reader an appreciate the concern
Parasites that inhabit the gastrointestinal tract of fish, including protozoa and helminths, are of particular concern [1]. These parasites not only affect the health and well-being of the fish population but also pose potential health risks to humans who consume them. Protozoan parasites such as Giardia and Cryptosporidium, as well as various helminths like nematodes, trematodes, and cestodes, are known to inhabit the digestive systems of fish, potentially leading to a wide range of health issues. Therefore, understanding and monitoring these emerging parasites are crucial for maintaining the safety of fish from the reservoir and the consumers.	Comment by Wandolo: Can’t seem to lay my hands on this reference as listed in the reference page

General Objective
The general objective of this study is to determine prevalence of intestinal parasites in fish from the Water Works Reservoir, Ado Ekiti.	Comment by Wandolo: See comment above about the title

Specific Objectives	Comment by Wandolo: Your study seems limited in objectives. Consider generating objectives out of the  each genus/spp of the parasites, site of infestation, site in the dam where which organism is prevalent, etc	Comment by Wandolo: Aim at least 3 objectives for this study
The specific objectives of this study are to:

I. To identify and isolate intestinal parasites in fish caught from the Water Works Reservoir, Ado Ekiti.	Comment by Wandolo: Same as above
II. To make useful recommendations based on the outcome of the study.	Comment by Wandolo: This is not an objective. The study will most likely have results, discussed and out of that key recommendations made based on the findings, and would not be considered an objective of a stdy

Significance of the Study
This study endeavours to provide a comprehensive analysis of the prevalence of intestinal parasites in fish from the Water Works Reservoir, Ado Ekiti. The investigation encompasses various aspects, including the types of parasites found, their potential health implications for both fish and humans, the methodology employed for sampling and examination, as well as an exploration of the factors influencing parasite prevalence. The findings of this study are expected to shed light on the safety of consuming fish from the reservoir and inform strategies for preserving the health and well-being of the local population.	Comment by Wandolo: Same comment as the title	Comment by Wandolo: This should be objectivized above. Otherwise you will be carrying out data collection and analysis beyond what your topic aimed to achieve

METHODOLOGY AND MATERIALS
RESEARCH AREA	Comment by Wandolo: The description of the study area is vivid and detailed. However, as we know this is something documented already and not measured by the researcher, therefore cite the source 
The water works reservoir is located in Ado-Ekiti, Ado Local Government Area of Ekiti State, and Southwestern Nigeria. The geographic coordinates of the dam site are between latitude 7o 35.74′ and 7o 36.26′ N of the equator and longitude 5o 12.45′ and 5o 13.01′ E of the Greenwich meridian. 
Geologically, the dam site lies on charnockite, a member of the Precambrian Basement Complex rocks of Southwestern Nigeria. Although the rock is concealed within the immediate vicinity of the dam, charnockites are classified in terms of structures such as gneissic charnockites, foliated charnockites and coarse-grained charnockites. 
The topography at the site is gently undulating with elevation above mean sea level varying between 400 m and 418 m. The surrounding hills roll towards the dam artificial lake. The area surrounding the dam site is covered with thick vegetation typical of the tropical rain forest vegetation belt of Nigeria. Two seasons occur in the area, namely the wet and dry seasons.
PARASTITOLOGICAL EXAMINATION	Comment by Wandolo: I presume this is under methodology, therefore you need to be detailed about the specific laboratory method used in examination, how samples were prepared for examination, where the testing was done, how samples arrived at the testing site (cold chain, etc)
 Parasitological examination is a crucial component of assessing the prevalence and diversity of intestinal parasites in fish caught from the Water Reservoir in Ado Ekiti, Nigeria. This examination involves various techniques and methods to accurately identify and quantify the parasites present.

COLLECTION OF FISH SAMPLES 	Comment by Wandolo: You can only do parasitological examination (above) after sample collection, so this section should go above parasitological examination 	Comment by Wandolo: In this section, be clear on how many fishes were collected, who collected them, how were hey transported to the laboratory, after what duration of time were they transported, was there cold chain involved, etc
Different fish species were collected from three different stations or landing points from October 15th to November 15th 2023, using nets of various sizes (25 mm – 100 mm), hooks and line, caste nets, gill nets as well as local traps. Some fishermen were engaged to catch and deliver the fishes but in cases where the fishermen failed to catch enough fish, the deficiencies were made up by purchase of live or fresh dead samples from market women or fish mongers at the different sampling stations. Fresh dead fishes were immediately put into a plastic container with ice block to retard decomposition before examination.	Comment by Wandolo: Avoid using the words ‘some’, ‘enough’. Instead we should have been introduced to the exact number of fishes you enrolled/sampled for this study and how you arrived at the numbers. 

IDENTIFICATION OF THE FISH SPECIES AND EXAMINATION
Identification of fishes to species level was done in the Fisheries Technology Department and some were done insitu in the field. The following morphological structures/ features were used for the identification;, the mouth, teeth, nostrils, fins, scales, lateral line and colour pattern using the standard keys with taxonomic descriptions and indices as [2] , [3]. and [4].	Comment by Wandolo: Your reference 2 and 3 does not identify the fish species. Reference 4 does



RESULTS 

TABLE 1: PREVALENCE OF PARASITES IN RELATION TO SEX IN WATER WORKS RESERVOIR
		SEX 



	NO EXAMINED 

	NO INFESTED 

	% OF HOST INFESTED 


	MALE 

	43
	22
	46.80 


	FEMALE 

	47
	20
	46.52 


	TOTAL 

	90
	42
	46.66 

















TABLE 2: PREVALENCE OF PARASITES IN FISH CAUGHT IN WATER WORKS RESERVOIR
		PARASITE 



	TAXONOMIC GROUP 

	RATE OF PARASITIC INFESTATION 

	% OF HOST 
INFESTED 

	MONOBOTHRIUM SP. 

		Cestoda 



	21
	24.42

	CAPILARIA SP. 

	Nematoda 

	14
	16.28

	METACERCARIAE SP. 

	Digenea 

	8
	9.31

	CAMALLANUS SP. 

	Nematoda 

	8
	9.31

	ASCARIDODS 

	Nematoda 

	2
	2.33

	MIRACIDIUM LARVAE 

	Digenea 

	3
	3.48

	PLEUROCERCOID 

	Cestoda 

	5
	5.82

	ASCARIS EGGS 

	Nematoda 

	20
	23.26

	ASTIOTREMA SP. 

	Digenea 

	5
	5.82

	TOTAL 

	
	85	Comment by Wandolo: Wrong addition here, recheck. This affects all other figures under percentage of hosts infested
	100


TABLE 3: PREVALENCE OF PARASITES IN RELATION TO SITE OF INFESTATION
		PARASITE 



	
	INTESTINE 

	STOMACH 


	MONOBOTHRIUM SP. 

	
	13(25.49)
	8(22.86

	CAPILARIA SP. 

	
	8(15.68)
	6(17.15) 


	METACERCARIAE SP. 

	
	2(3.93)
	6(17.15) 


	CAMALLANUS SP. 

	
	3(5.88)
	5(14.28) 


	ASCARIDODS 

	
	2(3.92)
	0(0) 


	MIRACIDIUM LARVAE 

	
	1(1.96)
	2(5.71) 


	PLEUROCERCOID 

	
	17(33.34)
	3(8.57) 


	ASCARIS EGGS 

	
	2(3.93)
	3(8.57) 


	ASTIOTREMA SP. 

	
	2(3.93)
	3(8.57)

	TOTAL 

	
	51(59.3)
	35(40.69)



χ2 (8, N=90) = 14.62, P = 0.067

TABLE 4: PREVALENCE OF PARASITES IN RELATION TO SAMPLE LOCATION IN THE RESERVOIR

		LOCATION 



	NO EXAMINED 

	NO INFESTED 

	% OF HOST INFESTED 


	WATER WORKS GATE
	30
	14
	46.66

	BAMGBOYE
	30
	18
	60.00

	OMI ILA
	30
	10
	33.33







DISCUSSION 
A total number of 90 samples were collected and examined from water works reservoir. Out of 90 samples from water works 47 were male and 43 were female. Male fish tended to have a relatively higher number of infestations 22 (46.80%) while the female fish recorded 20 (46.52%). Data analysis showed that the result was no significant association (p > 0.05) between sexes (Table 1). Among the Tilapia spp sampled from the Reservoir, the parasite that had the highest occurrence was Monobothrium sp. 21 (24.42%). 
Some of the infested fishes had double infestation. A total of 86 adult worms, larval and eggs were found in the sampled fishes investigated, out of which Ascaris eggs were 20 (23.26%), Capilaria sp. 14 (16.28%), Metacercariae sp. 8 (9.31%), Camallanus sp. 8 (9.31%) Pleurocercoid or Coradium 5 (5.82%), Astiotrema sp. 5 (5.82), Miracidium larvae 3 (3.48%) and followed by Ascaridods or Anisakis 2 (2.33%) as the least parasitic infestation. The identified parasites were cestodes, digeneans and nematodes, respectively. In all, the recovery of cestode parasites from the intestine would be attributed to lack of digestive system in cesodes and so they obligatorily depend on end product of digested food in host which is absorbed through the body surfaces, hence they are localized in the host intestine where their nutritional requirements are satisfied.	Comment by Wandolo: Any reference for this inference??
Multiple infections with helminth parasites in Synodontis species inhabiting Nigeria inland water was reported by [5], and other fish hosts by [6], [7],[8]. 
[5] also recorded eight cases of mixed infections in S. membranaceus, with three each occurring between P. laeviconchus and Cucullanus species and P. laeviconchus and Polyonchobothrium species, while two cases occurred between Cucullanus species and Polyonchobothrium species.
Table 3 it shows the intestine was the most infested 51 (59.3%), followed by the stomach with 35 (40.69%). This could be due to the conducive nutritional advantage presented by the host‟s intestine to the parasites and the availability of the intermediate host, mesocyclops (a copepod) in the environment as similar findings were reported by [9], [10] and [11].   
Out of the 90 fish collected and examined from 3 sample locations in water waters reservoir, an overall prevalence of 42 (44.66%) was recorded (Table 4). Although, there was no significant difference (P>0.05) in prevalence among fish from the various sample locations, Tilapia spp obtained from Point A(Water works gate) 18(60.00%) harboured the relatively highest percentage of parasites, followed by Point B( Bamgboye) 14 (46.66%), while those sampled from Point C (Omi ila)  location had the least percentage infestation 10 (33.33%). The expected influence of anthropogenic activities especially defecation in enhancing parasitic infestation was not observed in this study. This also agrees with [12] who noted that low prevalence of parasites in fish from lotic flood water systems has been widely reported [13] and [14]. This is to be expected because the relatively fast flow of water in lotic habitats would inevitably reduce host-parasite contact frequency resulting in low prevalence. It is also worthy of note that infection rates vary greatly from one area to another and this may not be unconnected with the fact that a number of factors like availability of intermediate hosts, and susceptibility of definitive hosts, amongst others, determine to a large extent the rate of infection [15].	Comment by Wandolo: You cannot rename the points at this stage as A, B, C etc. You can choose to stick to the names you have used all the while  as waterworks gate, etc or go back to sample collection part of this document and begin renaming as point A for waterworks gate, point B for Bamgboye etc.  

CONCLUSION AND RECOMMENDATION 	Comment by Wandolo: With sufficient literature and references, the highlighted can be moved under discussion but only as long as they support discussing the outcome of your study. Better still, your introduction section lacked sufficient information about the specific parasites you were investigating and can form part of it including introducing us to them, predisposing factors, host specificity, effect of human activities, etc
Understanding the factors that influence the prevalence of intestinal parasites in fish caught in the Water Reservoir of Ado Ekiti is essential for managing and mitigating potential health risks associated with consuming contaminated fish. This write-up investigates various environmental, ecological, and anthropogenic factors that can affect the prevalence of intestinal parasites in fish populations, with references supporting each paragraph.	Comment by Wandolo: There is no other factor other than the anthropogenic factor listed as affecting prevalence so cannot stand as a conclusion and general recommendation. 

Water Quality: Water quality plays a significant role in influencing the prevalence of intestinal parasites in fish. Factors such as temperature, pH, dissolved oxygen levels, and the presence of pollutants can impact the survival and propagation of parasites [16].  Poor water quality, characterized by high levels of organic matter and pollutants, has been associated with increased parasite prevalence in fish populations from various aquatic environments [17].	Comment by Wandolo: Water quality has not been the subject of this investigation, no report about it made anywhere herein, therefore does not stand as a conclusion and recommendation

Presence of Intermediate Hosts: Some intestinal parasites have complex life cycles that involve intermediate hosts, such as snails or insects. The presence and abundance of these intermediate hosts can significantly affect the transmission and prevalence of parasites in fish [18]. Understanding the ecology of these intermediate hosts and their interaction with fish populations is crucial for assessing parasite prevalence.	Comment by Wandolo: Never investigated in this study

Aquatic Vegetation and Habitat: The presence of aquatic vegetation and the type of habitat within the reservoir can influence the prevalence of intestinal parasites. Vegetation can serve as shelter and breeding sites for intermediate hosts, increasing the chances of parasite transmission to fish ([13.] Different fish species may also inhabit distinct habitat types within the reservoir, potentially affecting their exposure to parasites. Research on the relationship between habitat characteristics and parasite prevalence is essential.	Comment by Wandolo: Never investigated in this study
Human Activities and Pollution: Human activities in and around the Water Reservoir, such as agriculture, urban development, and industrial runoff, can introduce pollutants and contaminants into the water. These pollutants can negatively impact water quality and directly or indirectly affect fish health and the prevalence of intestinal parasites [7]. Controlling and mitigating pollution sources are crucial for reducing parasite prevalence..	Comment by Wandolo: Never investigated in this study

Water Quality and Parasite Prevalence	Comment by Wandolo: Has not been part of this study
Studies have shown a direct correlation between poor water quality, characterized by high levels of organic matter and pollutants, and increased prevalence of intestinal parasites in fish [16].

Intermediate Hosts and Transmission 
Some intestinal parasites have complex life cycles that involve intermediate hosts, such as snails or insects [18]. Identifying and controlling these hosts can reduce parasite transmission. The presence of intestinal parasites in fish from the Water Works Reservoir in Ado Ekiti, Nigeria, underscores the critical need for health education and consumer awareness programs. These initiatives aim to inform local communities about the potential risks associated with consuming contaminated fish and to promote safe handling and cooking practices. This article discusses the importance of health education and consumer awareness in mitigating the health risks posed by intestinal parasites in fish, with references supporting each paragraph.

The Need for Health Education
Health education plays a pivotal role in empowering local communities with the knowledge needed to make informed decisions about their dietary choices. It can provide essential information about the types of intestinal parasites found in fish, their potential health implications, and the importance of proper cooking and handling procedures[17]. By understanding the risks associated with contaminated fish, individuals can take proactive measures to protect their health.	Comment by Wandolo: Health education is vital, but how does dietary choices affect prevalence of parasites in fish?	Comment by Wandolo: Conclusion and recommendations are personal based on your study outcome and does not need references. 



Raising Awareness About Intestinal Parasites	Comment by Wandolo: Same as health education so settle on one and use it. Two, this should be brief and to the point
Raising awareness about intestinal parasites in fish can be achieved through community workshops, informational pamphlets, and educational campaigns. These initiatives can highlight the specific parasites found in fish from the Water Works Reservoir, such as Giardia, Cryptosporidium, and various helminths, and educate consumers about the symptoms and health risks associated with these parasites [9]. By increasing awareness, communities can make more informed decisions about fish consumption and reduce their exposure to potential health hazards.

Promoting Safe Handling Practices	Comment by Wandolo: As above
Proper fish handling practices are essential to minimize the risk of parasite transmission. Health education programs can emphasize the importance of washing hands and utensils thoroughly after handling raw fish, as well as the significance of using clean water and appropriate disinfection methods to prevent contamination [16]. These practices not only reduce the risk of ingesting parasites but also contribute to overall food safety.



Encouraging Adequate Cooking	Comment by Wandolo: As above
One of the most effective ways to kill intestinal parasites in fish is through thorough cooking. Health education efforts should stress the importance of cooking fish at temperatures sufficient to kill parasites. For instance, the recommended temperature for cooking fish is typically 145°F (63°C) .By educating consumers about the appropriate cooking temperatures and techniques, health education programs can significantly reduce the risk of parasitic infections. [1]

Collaboration with Local Health Authorities
In conclusion, health education and consumer awareness programs are essential components of efforts to mitigate the risks associated with intestinal parasites in fish caught in the Water Works Reservoir in, Ado Ekiti. These initiatives can inform local communities about the presence of parasites, their health implications, and safe handling and cooking practices. By empowering individuals with knowledge, raising awareness, and promoting food safety measures, we can reduce the potential health risks associated with consuming contaminated fish and contribute to the overall well-being of the community.

The prevalence of intestinal parasites in fish caught in the Water Works Reservoir in, Ado Ekiti, is a matter of significant concern due to its potential impact on public health and the local community's food security. This investigation has revealed the presence of various types of intestinal parasites in the fish population, including protozoans, helminths, and emerging parasites. These findings underscore the need for continued research, monitoring, and intervention to mitigate the risks associated with consuming contaminated fish from the reservoir. The safety of fish as a food resource and its impact on public health necessitate continuous monitoring, research, and awareness campaigns. Effective management strategies, including improving water quality, implementing sustainable fisheries practices, and enhancing public education, are vital to minimize the risks associated with consuming fish contaminated by intestinal parasites.


REFERENCES 	Comment by Wandolo: Majority (except about two) references are for Nigerian studies and publications. Consider looking for journals outside Nigeria probably in Africa first, then global so your study does not have a bias. More information is already available and we cannot currently rely on information published as early as 1971. For example, Moravec, F., & Jirku, M. (2017). Some nematodes from freshwater fishes in central Africa. Folia parasitologica, 64, 2017.033. https://doi.org/10.14411/fp.2017.033 has literature about African fresh water fishes in this more recent publication to replace the Khalil L. F., et al (1971) you have indicated	Comment by Wandolo: In a nut shell, look for most current literature since most of the things you could be mentioning as issues could have been handled in successive publications
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No. sampled	Waterworks gate	Bamgboye	Omilla	30	30	30	% Infestivity	
Waterworks gate	Bamgboye	Omilla	0.46660000000000001	0.6	0.33329999999999999	





