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ABSTRACT 

	Background of the  Study:  Aeromonas hydrophila are gram negative bacilli. They are mostly found in aquatic environments like fresh water, lakes, wastewater, mud water and even drinking water. Aeromonas species are considered as opportunistic waterborne pathogens responsible for acute gastroenteritis and wound infections in humans.
Objective: To isolate and confirm Aeromonas hydrophila  from frequently consumed domestic water. 
Methodology: 50 samples of different water that are frequently consumed domestically were randomly collected from three different areas of Enugu metropolis namely University of Nigeria Enugu Campus, Kenyatta and College road (10 each comprising 5 tank water and 5 well water). Four different brands of sachet water were also used whereby 5 samples were collected from each of them. These samples were cultured on macconkey agar and 1% ampicillin blood agar according to standard microbiological methods. This organism was identified and confirmed by gram reaction and oxidase test respectively.
Results: Results obtained showed that out of the 50 water samples analyzed 12 (12.1%) showed a prevalence of Aeromonas hydrophila. Out of the bacteria genera isolated, Escherichia coli ranked highest with a total prevalence of 18 (18.2%) while Citrobacter species was the least isolated with a prevalence of 2 (2%). 
Statistics: The student t-test used for the statistical analysis showed that there was no statistical significance between Aeromonas hydrophila and the other bacteria isolated, p=5.815 hence p>0.05 .
Conclusion: Aeromonas hydrophila presently exists with other coliforms in frequently consumed water.
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1. INTRODUCTION 

Aeromonas hydrophila is a gram negative, non sporing bacilli found in areas with a warm climate. It can be found in fresh or brackish water and can survive in aerobic and anaerobic environments (Parveen et al., 2015). The first isolates thought to date back to 1891, was reported by (Sanarelliet al., 1991) who named the bacteria as Bacillus hydrophilusfuscus (now Aeromonas hydrophila). There are over 20 different species of Aeromonas, of which the most frequently infecting pathogens are Aeromonas hydrophila, Aeromonas caviaeand Aeromonas veroniibivolarsobria.  Aeromonas hydrophila. These causes a broad spectrum of infections like septicaemia, gastroenteritis, meningitis, endocarditis in humans especially in immunocompromised hosts. Aeromonas species are considered as opportunistic waterborne pathogens responsible for acute gastroenteritis and wound infections in humans and aquatic animals. Although several studies have been carried out with regards to the virulence factors of Aeromonas, many aspects are yet to be properly clarified. Pathogenicity of Aeromonas cannot be ascribed to individual factors because of the wide variety of extracellular enzymes produced by the organism (Janda et al., 2010). They also cause a wide spectrum of diseases among cold-blooded animals including fish, reptiles, amphibians (Gosling et al., 1996). The three most common human infections caused by Aeromonas species are gastrointestinal infection, skin and soft tissue infection and bacteremia in immunocompromised individuals. (Janda et al., 2010).  Some researchers have attributed human infection to ingestion of food and water harboring these organisms (Demarta et al., 2000) while (Majeed et al.,1994) suggested that fish and other aquatic animals that live in contaminated water may serve as a means of transmission of the Aeromonas pathogens. The presence of Aeromonas hydrophila in drinking water supplies is a concern to public health due to their capacity to produce toxins (Figueras et al., 2005), to colonize biofilms (Chauret et al., 2001) and can become resistant to chlorine disinfection (Burke et al., 2014).
2. material and methods

Sample collection: A total of 50 samples of different water that are frequently consumed domestically were randomly collected from three different areas of Enugu metropolis namely University of Enugu Campus, Kenyatta and College road (10 each comprising 5 tank water and 5 well water). Four different brands of sachet water were also used whereby 5 samples were collected from each of them. The water samples were collected in various containers and labeled the source they were collected from. 
Laboratory Diagnosis: Isolation and culture was done according to (Chessbourgh, 2003).The water samples were mixed thoroughly by inverting the bottle 10-15 times. 1ml of each sample was added to the MacConkey broth and incubated for 24 hours at 37oC. The samples were inoculated on 1% Ampicillin Blood Agar and MacConkey agar and incubated for 24 hours at 37oC. 
Gram reaction :A smear of colonies were made on a drop of normal saline placed on a clean grease free glass slide and allowed to air dry. The slide was passed through bunsen burner to hit fix and flooded with crystal violet solution for 1 minute. It was rinsed under slow running tap water and flooded with lugol’s iodine for 1 minute. It was briefly decolorized with acetone for 1 sec and immediately rinsed under slow running tap water and counter stained with neutral red solution for 2 minutes and again rinsed under slow running tap water. The slide was allowed to air dry and the slides were examined using x100 oil immersion objective. All organisms were pink indicative of gram negative rod.
Oxidase test: A drop of oxidase reagent (tetra paraphenylene diamine dihydrochloride), was placed on a filter paper, a colony of the test organisms was picked with a sterile wooden stick and smeared on the area of the filter paper containing the oxidase reagent. A purple color was developed on the filter paper which indicated a positive test for Aeromonas.
Statistical Analysis: All statistical analysis were performed using statistical package for social sciences (SPSS) Indole test: Into a peptone water broth, inoculation of the stained organisms was done and incubated at 37oC for 48hours. 0.5ml of Kovac’s reagent was added and shook gently. A red rose ring color appeared on the surface within 10mins indicating a positive test for Aeromonas
Citrate utilization test (Simmon’s Citrate slant): A loopful of colony was streaked onto a simmoncitrate agar slant, then incubated for 24 to 48 hours at 37oC. A change in medium color to blue indicates a positive result for Aeromonas.
windows version 20 (SPSS, Chicago IL, USA). Categorical variables were described using descriptive statistics (frequencies and percentages) and student’s t-test. Pearson’s Chi-square test (X2) was used to test for significant association between variables at 95% confidence interval. P-value of which <0.05 was considered statistically significant.

3. results and discussion

RESULTS & DISCUSSIONS:` Figure 1 showed the distribution of the positive results according to the type of water consumed by the people. 19 of the Tank water samples and 10 of the well water samples were positive. There was no positive sample from the sachet water samples analyzed. The student t-test done had the values of t=1.762. It is not significant (P>0.05).  Figure 2 shows the distribution of the positive and negative results across the types of water samples analyzed. Here, all the well water samples analyzed were positive. All the sachet waters analyzed were negative. In the tank water, only 1 out of 20 samples analyzed was negative. 19 samples of the tank water samples analyzed was positive. Figure 3 shows the total distribution of the bacteria isolates from the whole water samples analyzed whereby Aeromonas hydrophilia recorded a prevalence of (12)12.1%. The prevalence of other bacteria isolates were as follows:  Citrobacter spp (2) 2% Enterobacter spp (12)12.1%, Escherichia coli (18)18.2%, Klebsiella spp (12) 12.1%, Porphyromonasgingivalis (4)4%, Proteusvulgaris (12) 12.1%, Pseudomonas aeruginosa (16)16.2%, Salmonella spp(7)7.1% and Serratia rubidae (4)4%. The student t test done across the population has the value of t=5.815. It was statistically significant (p< 0.05). Figure 5 showed the distribution of the bacteria isolates from the well water samples analyzed. Here, Aeromonas hydrophilia recorded a prevalence of (4)10%. The prevalence of other bacteria isolates were as follow: Enterobacter spp (7) 17.5%, Escherichia coli (9) 22.5%, Klebsiella spp (4)10%, Porphyromonasgingivalis (4)4%, Proteus vulgaris (9) 22.5%, Pseudomonas aeruginosa (4)10% and Salmonella spp (7) 7.1%. The student t test done across the population has the value of t=4.677. It was statistically significant (p< 0.05). Figure 6 showed the distribution of the bacteria isolates from the tank water samples analyzed. Here Aeromonas hydrophilia recorded a prevalence of (8)13.6%. The prevalence of other bacteria isolates were as follow:  Citrobacter spp (2) 3.4% ,Enterobacter spp (5) 8.5%, Escherichia coli (9)15.3%, Klebsiella spp (8) 13.6%, Porphyromonasgingivalis (2) 3.4%,Proteus vulgaris (3) 5.1%, Pseudomonas aeruginosa (12) 20.3%, Salmonella spp (6)10.2% and Serratia rubidae (4) 6.8%. The student t- test done across the population has the value of t=5.628. It was statistically significant (p< 0.05).

Figure 1: Distribution of total positive results according to consumed water.


Figure 2: Distribution of positive and negative results according to consumed water.


Figure 3: Total distribution of bacteria isolates from the water samples analyzed.


         Figure 4: Distribution of Aeromonas hydrophilia across the water samples analyzed.








Figure 5: Distribution of the bacteria isolates across the well water samples analyzed.

Figure 6: Distribution of bacteria isolates across tank water samples.


Aeromonas hydrophila are gram-negative, rod-shaped facultative anaerobes, ranging in size from 0.3-1.0 µm wide by 1.0-3.5 µm long . They are motile by a single polar flagellum (Parveen et al., 2015). The bacteria can produce heat-labile enterotoxins, which can be associated with haemolysin and cytotoxin production .It seems there has been paucity of information regarding the presence of Aeromonas hydrophila in consumed water as it poses some treats with its pathogenic amories with regards to food poisoning. Figs. 1 & 2 showed a statistical significant difference in the number of positivity and negativity according to types of water samples used in the study. 
The total distribution of Aeromonas hydrophila across the various water samples analyzed. The prevalence of Aeromonas hydrophila in well water samples was (8) 66.7% and that of tank water was (4) 33.3%. These findings can be compared with a study carried out by  (Razzolini et al., 2010) which detected Aeromonas in 6 (17.2%) in reservoir samples and 7 (21.9%) in well samples. This study agrees with our results and this may be due to the lack of hygiene of these well waters which may be close to cesspool which contaminates it and enhances the habitat of the organism.
Another study carried out by (Bello et al., 2011) show that only Aeromonas hydrophila and Aeromonas sobria were the only species isolated from the lakes used for the study. This may be due to the water source used for their research purpose because this study showed that other bacteria species were isolated from the study as shown in figure 6.
A research study carried out by (Bari et al., 2007) show the presence of Aeromonas hydrophila in 37% of non treated water samples collected from wells also agreed with our study which show the presence of Aeromonas hydrophila in 66.7% in well water. This may be due to non treatment of these well waters and this provides a good habitat for the organism.
Conclusion: In conclusion, this study has showed that there are isolates of Aeromonas hydrophila in consumed water  in Enugu Metropolis 
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