


Parasitic Contamination of Drinking Water Sources in Kura Local Government Area of Kano Sate, Nigeria	Comment by DR SUNDAS AFRESHAM: Typographical error: "Kano Sate" should read "Kano State". Please correct this in the title.

ABSTRACT 
Background: Contaminated water is a major vehicle for the transmission of infectious diseases, particularly in developing countries where water treatment and sanitation infrastructure are often inadequate. 	Comment by DR SUNDAS AFRESHAM: Abstract: Background
Repetition: The Background sentence is identical to the first sentence of the Introduction. The abstract should provide brief standalone context, not repeat text verbatim from the main body.

Aim: The study aim to assess the parasitic contamination of drinking water sources in Kura Local Government Area of Kano State. 	Comment by DR SUNDAS AFRESHAM: Abstract: Aim
Grammar error: "The study aim to assess" should be "The study aims to assess". This same error recurs in the final paragraph of the Introduction.

Methodology: Total of twenty (20) water samples were collected each from wells, ponds, boreholes, and streams in clean bottles. Each of the water samples were examine for macroscopic and physical examination and subjected to parasitological assessment using standard parasitological techniques. 	Comment by DR SUNDAS AFRESHAM: Ambiguity: The abstract states 20 samples were collected from each of 4 sources (80 total), yet the results mention only 13 parasite occurrences with no clear denominator. The total sample size and how prevalence (%) was calculated must be clarified.
Results: The prevalence of the parasite in relation to parasite species showed that Ascaris has the highest occurrence with total of 5 appearances representing 30.7%, followed by hookworm with total of 3 frequencies accounting for 23.1% while G. lamblia and T. trichiura has the least appearance with 1 each representing 7.7% each. The prevalence of parasites in relation to the water sources indicated that pond has the highest number of parasites examined with total of 5 representing 38.5% followed by stream with total of 4 parasites while well water has 2 parasite and borehole has recorded only 1 parasite. 	Comment by DR SUNDAS AFRESHAM: Data inconsistency: The abstract states Ascaris had 5 appearances, but Table 2 records only 4 occurrences of Ascaris lumbricoides. Please reconcile this discrepancy throughout the manuscript.
Conclusion: It is concluded that the sampled water sources with exception of borehole were contaminated with parasites which indicate that residents in the study areas are at great risk of contracting water-borne parasitic diseases
Keywords: Drinking water, borehole Kura, parasitic contamination, well


1. INTRODUCTION
Access to safe drinking water remains a fundamental public health priority worldwide. Contaminated water is a major vehicle for the transmission of infectious diseases, particularly in developing countries where water treatment and sanitation infrastructure are often inadequate. The World Health Organization (WHO) estimates that billions of people globally still rely on unimproved or safely unmanaged water sources, increasing their vulnerability to waterborne infections (WHO, 2022). Among the various contaminants of public health importance, parasitic organisms represent a significant but sometimes neglected threat.
Parasitic contamination of drinking water occurs when protozoa, helminths, or their infective stages (cysts, oocysts, eggs, or larvae) are introduced into water sources through fecal pollution, agricultural runoff, poor sanitation, or improper waste disposal. Common waterborne protozoan parasites include Giardia lamblia, Entamoeba histolytica, and Cryptosporidium parvum, while helminths such as Ascaris lumbricoides and Schistosoma species may also contaminate surface water bodies. These parasites are capable of causing gastrointestinal diseases, malnutrition, anemia, and, in severe cases, mortality particularly among children, the elderly, and immunocompromised individuals (WHO, 2022). 
Drinking water can be contaminated with soil transmitted helminth. Contamination may be direct by defecating or urinating into water bodies or by run-off from contaminated soil into the various sources of drinking water. Many infectious diseases are associated with faecally contaminated water and are a major cause of morbidity and mortality worldwide (Ali et al., 2023). Waterborne diseases are caused by enteric pathogens such as bacteria, viruses and parasites that are transmitted by the faecal-oral route and are the major cause of diarrhea resulting to the deaths of over 2,000 children in Africa daily (Ali et al., 2023). Diarrhea kills more children than HIV, tuberculosis and malaria combined and its main cause is food and water contaminated with human waste (Choi, 2025).
In many parts of sub-Saharan Africa, rapid population growth, urbanization, and inadequate sanitation systems have exacerbated the problem of water contamination. Nigeria, being the most populous country in Africa, faces significant challenges in providing safe and potable water to its citizens. Reports indicate that a substantial proportion of rural and peri-urban communities depend on wells, boreholes, streams, and rivers that may be exposed to environmental contamination (Bain et al., 2014). Poor hygiene practices, open defecation, and insufficient water treatment facilities further contribute to the persistence of waterborne parasitic infections.
Kura Local Government Area (LGA) in Kano State is predominantly rural, with communities largely engaged in farming and small-scale trading. Many households rely on hand-dug wells, boreholes, and surface water sources for domestic use. These water sources may be vulnerable to contamination due to proximity to latrines, animal grazing areas, agricultural activities, and seasonal flooding. Kano State has experienced periodic outbreaks of diarrheal diseases, which are often associated with unsafe water and inadequate sanitation practices. Such conditions create an enabling environment for the transmission of intestinal parasites.
Previous studies conducted in different parts of Nigeria have documented the presence of parasitic organisms in drinking water sources, highlighting the public health implications of unsafe water supply (Akinbo et al., 2015; Uneke, 2008). However, there is limited localized data specifically addressing parasitic contamination of drinking water sources in Kura LGA. Without empirical evidence on the prevalence and types of parasitic contaminants in the area, it becomes difficult for health authorities and policymakers to design targeted intervention strategies.
Therefore, this study aim to assess the parasitic contamination of drinking water sources in Kura Local Government Area of Kano State. By identifying the types and prevalence of parasites present, the study will provide baseline data necessary for improving water quality management, strengthening environmental sanitation practices, and reducing the burden of waterborne parasitic diseases in the community. The findings may also support local implementation of water safety plans recommended by international health bodies and contribute to achieving Sustainable Development Goal, which aims to ensure availability and sustainable management of water and sanitation for all.	Comment by DR SUNDAS AFRESHAM: Missing specifics: The study lacks clearly stated, measurable objectives. State 2–3 focused objectives explicitly. Also, "Sustainable Development Goal" should specify SDG 6, and "the study aim" should be "the study aims" (grammar error repeated from Abstract).
2. MATERIALS AND METHODS
2.1 Study area
Kura is one of the Local Government areas of Kano State. It is located in the southern part of the state along Kano-Zaria express with a distance of about 35 Kilometer from the state capital. Geographically, it is located at latitude 11046’N and Longitude 8025’E. It covers an area of about 206 Km2 of land. According to 2006 population census, it has a total population of 144,601 and the projected population of 199,002 as of 2016 (NPC, 2016). Kura Local Government shares common boundaries with Garun-Mallam (West), Dawakin-kudu (East), Bunkure (South) and Madobi Local Government (North). Farming and irrigation remain the major occupations in the area. However many educated indigenes in the area are employed in the formal sector while others engaged in various trading activities.	Comment by DR SUNDAS AFRESHAM: Formatting & data currency: Geographic coordinates are incorrectly written. "11046'N" should be 11°46′N and "8025'E" should be 8°25′E. Also, the population data is from the 2006 census — the most recent available data should be used or the limitation explicitly acknowledged.
[image: C:\Users\Administrator\Documents\images (8).jpeg]Figure 1: Map showing Kura Local Government Area
2.2 Study design
The study was conducted for parasitological evaluation of different water sources which randomly selected in different sites within the study area. A total of twenty (20) samples from each source were used in the study. Sources of sampled water include wells, ponds, boreholes, and streams. The sites were sampled twice in a month for three consecutive months. The sampled water from the streams was collected from the upper and the lower course of the water body (Iyaji et al., 2016).

2.3 Collection of water samples
Total of twenty (20) water samples were collected each from wells, ponds, boreholes, and streams in clean bottles. The samples were labeled with dates of collection, nature or source of water, the site of collection, and transported to the laboratory of Department of Biological Sciences, Bayero University Kano for examination	Comment by DR SUNDAS AFRESHAM: Duplication & missing punctuation: This section largely repeats information from Section 2.2. The two sections should be merged or clearly differentiated. The final sentence also ends without a full stop after "for examination"
2.4 Parasitological analysis of water samples
Each of the water samples was first subjected to macroscopic and physical examination to determine the pH using a pH meter, the temperature using a thermometer, the colour, the odour and the presence/ absence of debris. The water samples in each labeled container were shaken and passed through a filter sieve of 0.5 mesh size according to WHO guidelines. The filter was removed and particulate materials present discarded. The filtrate was poured into 10ml centrifuge tubes and centrifuged at 2500 rpm per minutes for 10 minutes. The test tubes were allowed to settle for a while after which the supernatant was discarded. A drop of the suspended sediment was placed on a clean grease free glass slide with a drop of Lugol’s iodine solution using a Pasteur pipette. The mixture was covered with a cover slip and examined microscopically using x10 and x 40 objective lenses to identify parasite eggs, larvae and cysts (Cheesbrough, 2010). 	Comment by DR SUNDAS AFRESHAM: Methodological gaps: (1) What volume of water was processed per sample? (2) The WHO guideline for the 0.5 mesh sieve needs a specific document citation. (3) Were parasite species confirmed by morphology alone, or were molecular/serological methods used? (4) "2500 rpm per minutes" is redundant — write "2500 rpm for 10 minutes".
3. RESULTS AND DISCUSSION 
3.1 Properties of the water samples
Table 1 present the results of pH, Electric conductivity and turbidity of the water samples. From the result, the pH ranged from 6.6 to 6.9 with pond water having the highest value (6.9), but all the pH are within accepted limit. Pond water has the highest electric conductivity of 1,115 ms/cm2 while borehole water has the least value (829 ms/cm2). The electric conductivity of the samples are within accepted limit. The turbidity of all the samples are 0 NTU and are all within accepted limit of World Health Organization.
Table 1: Some Properties of the water samples
	S/N
	Sampling Source
	pH 
	Conductivity
(ms/(cm2)
	Turbidity
(NTU)

	1
	Well
	6.7
	845
	1

	2
	Pond 
	6.9
	1,115
	3

	3
	Borehole
	6.7
	829
	0

	4
	Stream 
	6.6
	975
	2

	5
	WHO Limit
	6.5 – 8.5
	1,200
	5	Comment by DR SUNDAS AFRESHAM: Text contradicts table: The text states "The turbidity of all the samples are 0 NTU" but Table 1 clearly shows values of 1, 3, 0, and 2 NTU for well, pond, borehole, and stream respectively. Correct the text to match the table data.



3.2 Prevalence of Parasites in Relation to Species
The prevalence of the parasite in relation to parasite species is presented in Table 4.2. The result showed that Ascaris has the highest occurrence with total of 5 appearances representing 30.7%, followed by hookworm with total of 3 frequencies accounting for 23.1% while G. lamblia and T. trichiura has the least appearance with 1 each representing 7.7% each 
Table 2: Prevalence of Parasites in Relation to Species
	Parasites 
	Occurrence (n) 
	Prevalence (%)

	Entamoeba histolytica
	2
			15.4

	Giardia lamblia 
	1
	7.7

	Ascaris lumbricoides 
	4
	30.7

	Hookworm spp 
	3
	23.1

	Trichuris trichiura 
	1
	7.7

	Strongyloides stercoralis 
	2
	15.4

	Total 
	13
	100



3.3 Prevalence of Parasites in Relation to Water Sources
The prevalence of parasites in relation to the water sources in Table 3 indicated that pond has the highest number of parasites examined with total of 5 representing 38.5% followed by stream with total of 4 parasites while well water has 2 parasite and borehole has recorded only 1 parasite.
Table 3: Prevalence of Parasites in Relation to Water Sources
	Parasites
	Well
	Pond
	Borehole
	Stream
	Occurrence (n)
	%

	E. histolytica
	0
	1
	0
	1
	2
	15.4

	G. lamblia 
	0
	1
	0
	0
	1
	7.7

	A. lumbricoides 
	1
	1
	1
	1
	4
	30.7

	Hookworm 
	1
	1
	0
	1
	3
	23.1

	T. trichiura 
	0
	1
	0
	0
	1
	7.7

	S. stercoralis 
	1
	0
	0
	1
	2
	15.4

	Total 
	3
	5
	1
	4
	13
	100	Comment by DR SUNDAS AFRESHAM: Table 2 / Table 3
Prevalence calculation unexplained: If 80 total samples were collected (20 × 4 sources), prevalence should be calculated out of 80, not out of 13 positive occurrences. The denominator must be clearly defined and percentages recalculated accordingly. Add a footnote explaining the calculation method.




Water sources contaminated with parasites are a threat to millions of people in developing countries, which result in severe morbidities and mortalities (WHO, 2019). The prevalence of water-borne diseases is determined by the quality of drinking water. Finding of the study showed that all the pH are within accepted limit. Pond water has the highest electric conductivity while borehole water has the least value. The electric conductivity of the samples are within accepted limit. The turbidity of all the samples are also all within accepted limit of World Health Organization. The importance of water pH is to keep the body in balance and regulate metabolic processes. Water with pH values less than or greater than 7 may cause aesthetic problems, hence the body is constantly working to achieve a balanced pH level (Adegoke, 2000). The health implication of this is that the physical appearance of water, especially groundwater and surface water, does not guarantee its safety for drinking. The activities that go on within the area of these water sources, in addition to erosion and influx of surface water, could be reasons for their contamination (Odikamnoro et al., 2014).
In this study, most of the drinking water sources were contaminated with water-borne parasites. These parasites were found in the different sources of drinking water at various rates of occurrence. The community in the study area are therefore at risk of water-borne diseases due to the high rate of parasitic infestation of these water sources. The prevalence of the parasite in relation to parasite species showed that Ascaris has the highest occurrence, followed by hookworm while G. lamblia and T. trichiura has the least appearance. The prevalence of parasites in relation to the water sources indicated that pond has the highest number of parasites examined, followed by stream while well water has 2 parasite and borehole has recorded the least number of parasite. This finding agrees with the reports of Odikamnoro et al. (2014) and Gyang et al. (2017) who recorded degrees of contamination of local sources of drinking water in Ebonyi State and Nassarawa State, respectively. This is explained by the fact that natural bodies of water such as pond, streams and groundwater normally contain nutrients and certain organisms which have evolved to take advantage of this environment (WHO, 2006). 
Surface and ground water are subject to contamination by parasites which may come from leaking septic systems or improperly protected well heads. The presence of water-borne parasites in natural water bodies helps explain the tolerance adaptation of these parasites even to harsh conditions. The public health implication of these results is that water-borne parasites pose a serious hazard to human health and may result in outbreaks of water-borne diseases among the community dwellers.	Comment by DR SUNDAS AFRESHAM: Discussion is underdeveloped: (1) No explanation is given for why Ascaris had the highest prevalence — discuss fecal contamination and open defecation. (2) The statement that "natural bodies of water normally contain organisms" is too unclear to explain parasite presence. (3) Compare findings with more recent Nigerian and sub-Saharan African studies. (4) Study limitations (small sample size, single LGA, no seasonal analysis) are never discussed.
4. CONCLUSION 
From the results obtained from this research, it is apparent that the sampled water sources with exception of borehole were contaminated with parasites which indicate that residents in the study areas are at great risk of contracting water-borne parasitic diseases; therefore, it is imperative that water sources in this area should be treated before consumption in other which allays the risk of infection. The borehole water sources presented a low prevalence of contamination which could be attributed to the depth, and the engineering work which limits debris and parasites accessibility. It is recommended that the use of boreholes as source of water should be encouraged. Government should provide borehole water system in every part of study areas which will drastically reduce the chance of contracting water-borne diseases.	Comment by DR SUNDAS AFRESHAM: Conclusion needs revision: (1) Study limitations are not acknowledged. (2) Future research directions are absent. (3) "in other which allays the risk" is grammatically incorrect — likely intended as "in order to allay the risk". Please revise.
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