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ABSTRACT: This study was conducted in river Nile state, north Sudan aimed to give base line information on the
potentialities of transmission of Salmonella spp from water source to fish in muddy season, in AL-fadlab and Al-
akad stations. Twenty samples of water and Schilbidae spp fish were taken from the two stations and
transferred to the laboratory for physiochemical and microbial analysis of water and studding fish species.
Samples were performed using standard bacteriological procedures. Swaps from each fish gill were
microbiologically analyzed for Salmonella spp and total plate count. Results indicated that studied fish infected
by Salmonella spp in AL-fadlab station was 44.8318.6 while in Al-akad station was 9.3311.4, Salmonella spp in
water was 5.0011.0 in AL-fadlab station while it has no growth in Al-akad station. On the other hand, total plate
count in fish gills was uncountable in AL-fadlab station and 30.4017.1 in Al-akad station. Total plate count in
water, was 8.13+1.87 for AL-fadlab station and 11.67+2.04 for Al-akad station. Statistical analysis showed
significant difference (P<0.05) in all studied parameters except the total plate count in water. There was also no
significant difference in weight and length of studied fish species and also in water turbidity and temperature
from both stations, but water pH showed significant difference (P<0.05, 7.62+0.04 and 9.53+0.08 for Al-fadlab
and Al-akad, respectively). Schilbidae spp fish infected by Salmonella spp in studied stations is an indicator of
the contamination by untreated municipal sewage, runoff, and storm-water. Therefore, Schilbidae spp fish from
studied areas have to be carefully handling and heating before consumption to avoid the pathogenic bacteria
risks.
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INTRODUCTION

Fishes are vertebrates, poikilotherms and live predominantly in water. Their body shapes may be elongate, dorsoventrally,
laterally compressed or rounded in cross section but recognizable into head, trunk and post anal tail. They have been one
of the main foods for humans anciently (Ibemenuga et al., 2014). Fish had long been regarded as a desirable and
nutritional source of high quality protein and generous supply of minerals and vitamins constituting the major part of
human diet (Hastein et al., 2006). Fresh water fish are subjected to the risk of contamination with various pathogens from
different sources, primary during their presence in aquatic environment and secondary after being harvested through
handling and marketing as well as storage. Such contamination may render these food articles unfit for human feed or
even harmful to them (Elsherief et al., 2014). Fish and shellfish appear to be passive carriers of Salmonella, demonstrate
no clinical disease and can excrete Salmonella spp. without apparent trouble. The contamination of this organism derives
from terrestrial sources and fish may serve as a vector for Salmonella spp (Novotny et al., 2004). The presence of
Salmonella as enter pathogens in farm fish may reflect the bad hygienic conditions during harvesting, transporting and
marketing of the fish. The presence of considerable numbers of Salmonellosis indicates bad hygienic measures during
catching and distribution of the fish (Valdivia et al., 1997).

It is clear that fish are continuously exposed to the microorganisms present in water and in sediment. These
organisms will undoubtedly influence the microflora on external surfaces including the skin, gills of fish. And the digestive
tract will receive water and food that is populated with microorganisms. On the other hand, colonization may well start at
the egg and or larval stage, and continue with the fish live (Olafsen, 2001). If the fish are exposed to environmental stress,
or injury, it causes sever outbreaks of disease and mortalities. Environmental stresses such as high temperature, poor
water quality and high organic content primarily contribute to the onset and severity of Enterobacteriaceae infections in
fish (Zheng, et al. 2004; Thillai Sekar et al., 2008). Salmonella spp have been found to survive and multiply in the gut,
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mucus and tissues of fish and that render fish acting as potential vector of human disease over long periods (David et al.,
2009). The particular isolation of Salmonella spp, which when isolated from fish and fish products gives an indication
about environmental fecal pollution of fish (Wogu and Maduakol, 2010).

This study aimed to isolate the total viable bacteria and Salmonella spp from the water and shilbidae spp fish in the
belt of river Nile from two stations (AL- fadlab and AL- akad) and to determine water physiochemical characteristics in
studied stations (pH, temperature and turbidity).

MATERIALS AND METHODS

Study area
Study was carried out in river Nile state north Sudan at (Al-fadlab) station in Atbara city and (Al-aked) station in Al-
damar city during muddy season (2018), on the upstream of the River Nile.

Water and Fish Sample Collection

Twenty samples of water and fish shilbidae spp were collected from the studied stations using gills net between
(6:00-8:00 am). Ten swabs samples were obtained by rubbing the sterilized cotton swab over the gills placed on ice in
polythene bag and conveyed to the laboratory for microbiological examinations, water carried in test tube and transferred
to Atbara water laboratory for the physiochemical and microbiological analysis turbidity was measure in the site.

Materials
Swab, test tube, picker, flask, sensitive balance, gloves, tips, micro pipette, loops, petri dish, autoclave, incubator,
distil water, broth agar, nutrient agar, SSA agar, glass containers, cotton, pH meter, thermometer and alcohol.

Microbiological analyses
Five ml broth agar was added for each swab and inoculated for at 37 °C for 18 hour, after that the sample were
serially diluted and 1ml of each diluted sample were plated for microbiological analysis.

Enumeration and Isolation of Bacterial

Preparation of the media and Isolation of the bacteria were done according to Cheesbourgh (1984). Sterilization of
the media was done by autoclaving at 121°C for 15 min. Pour plate method was employed for the determination of
microbial load of samples. Tenfold serial dilution of the samples was made and 10 dilutions of the samples were plated
out on: Nutrient agar medium for total viable count (TVC), Salmonella/Shigella agar (SSA) for Salmonella isolation. All
samples were incubated at 37 °C for 24 - 48 h. After incubation the colonies were counted and isolated.

Statistical analysis

The obtained data were analyzed using independent samples T. test at 0.05 levels of significant, data were
presented as mean * standard error of mean. IBM SPSS statistics for Windows program, Version 20.0. Armonk, NY: IBM
Corp was used in data analysis.

RESULTS AND DISCUSSION

Fish diseases due to bacterial infections are the major problems in the water sources as it found naturally in the fish
environment and under certain stress condition causes severe economic losses to fish (Olsson et al., 1998). Fish and
shellfish appear to be passive carriers of Salmonella, demonstrate no clinical disease and can excrete Salmonella spp.
without apparent trouble. The contamination of this organism derives from terrestrial sources and fish may serve as a
vector for Salmonella spp (Metz, 1980; Minette, 1986; Chattopadhyay, 2000).

From the results of the microbial and physiochemical analysis of water it reveals that Salmonella spp bacteria were
obtained in water and studied fish spp, that may be due to the occurrence of some contaminant sources in surrounded
area., and from folded water in rainy season. This implies that studied fish are passive carrier of Salmonella spp bacteria
pathogens this finding agree with Salihu et al. (2012). Fish harvested from contaminated waters can carry Salmonella
spp. (Pelczar et al., 1993) which is pathogenic to man and other animals. Total plate bacteria detected in both location
fish was higher than reported by Mandal et al. (2009). Who found that total plate count in fish was (2.55+0.15). The study
revealed that the bacterial load was high in muddy season in the studied locations, one of the reasons possibly being that
the high ambient temperature in the water body was close to optimum for many Mesophilic bacteria in natural systems
and the bacterial load in fish might be increased with the increase of water temperature (Fernandes et al., 1997; Hossain
et al., 1999). Also these results agree with the finding of Rekhari et al. (2014) and Abd-Elall et al. (2014), they found that
the bacterial load is higher in summer season in cultured fish. Salmonella spp was transmitted to the studied fish gills
throw water reflect the risk of the contamination of water by pathogenic bacteria, the physiochemical characters of the
water were in suitable numbers of water for aquaculture.
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Table 1 - Salmonella spp, total plate count in fish Schilbidae spp gills and water from Al-fadlab and Al-akad stations

Parameters Alfadlab Statlon Al-akad Statlon Slg
Salmonella Spp (fish gills ) 44.8318.67 9.3311.45 e
Plate count (fish gills ) Uncountable 30.40+7.18 B
Salmonella Spp (water) 5.00+£1.00 No growth e
Plate count (water) 8.13+1.87 11.67+2.04 NS

Table 2 - Weight and length of Schilbeidae spp fish from Al-fadlab and Al-akad stations

Parameters Alfadlab station Al-akad station Sig.
Weight (g) 39.921+2.48 43.4746.97 NS
Length (cm) 11.75+0.51 11.78+0.61 NS

Table 3 - Water turbidity, pH and temperature °C in Al-fadlab and Al-akad stations.

Parameters Alfadlab station Al-akad station Sig.
Turbidity 42.32+6.85 51.68+12.72 NS
pH 7.6210.04 9.53+0.08 €K
Temperature °C 26.001£0.00 25.00+0.00 NS
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Figure 1 - Salmonella spp and total plate count in the Figure 2 - weight and length of Schilbidae spp in studied
studied station fish and water stations
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Figure 3 - Water parameters in studied stations
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CONCLUSION

Salmonella spp in fish was higher in Al-fadlab station than Al-akad station while the plate count was in the opposite
situation. The Salmonella spp in water was high in Al-fadlab station compared with no growth in Al-akad station. There
was no significant difference in weight and length of fish from the two locations. No significant difference in water
temperature and turbidity from the two locations while there was significant difference in pH which is high in Al-akad
location.

Recommendations

e Shilbidae spp fish from Al-akad Location and Al-fadlab Location areas have to carefully handling and heating
before consumption to avoid the pathogenic bacteria.

e Continuous studies have to be conduct to assess the effect of contamination on these areas in fish health using
different fish species and different season.

o Water quality has to be monitoring to evaluate any water risk that may affect the aquatic life.

DECLARATIONS

Authors’ Contributions
All authors contributed equally to this work.

Acknowledgements
This work was supported by Sudan University of Science and Technology.

Competing interests
The authors declare that they have no competing interests.

REFERENCES

Abd-Elall AM, Abd-El-Kader MA, Atia AS (2014). Occurrence, seasonal variations and virulence of Aeromonas hydrophila and Aeromonas
caviae in fish farms at east delta, Egypt. Global Veterinaria, 13(3): 328-336. Google Scholar |
http://www.idosi.org/gv/gv13(3)14/9.pdf

Chattopadhyay P (2000). Fish - catching and handling. In: Robinson R.K. (ed.): Encyclopedia of Food Microbiology. Vol.2, Academic Press,
London. 1547 pp. Link

Cheesbrough M (1984). Medical Laboratory for Tropical Countries, First ed., Green Britain of the University Press Cambridge. UK.

David OM, Wandili S, Kakai R, Waindi EN. (2009). Isolation of Salmonella and Shigella from fish harvested from the Winam Gulf of Lake
Victoria, Kenya. The Journal of Infection in Developing Countries. 3(02):099-104. DOI: https://doi.org/10.3855/jidc.56

Elsherief MF, Mousa MM, El-Galil HA, EI-Bahy EF (2014). Enterobacteriaceae Associated with Farm Fish and Retailed Ones. Alexandria
Journal for Veterinary Sciences. 42: 99-104. EBSCO | Google Scholar

Fernandes CF, Flick GJ, Silva JL, McCasky TA (1997). Influence of processing schemes on indicative bacteria and quality of fresh
aquacultured catfish fillets. J. Food Prot. 60, 54-58.
https://scholar.google.com/scholar?hl=ar&as_sdt=0%2C5&q=Cheesbrough+M+%281984%29.+&btnG=

Hastein T, Hjeltnes B, Lillehaug A, Utne Skare J, Berntssen M, Lundebye AK (2006). Food safety hazards that occur during the production
stage: challenges for fish farming and the fishing industry. Rev. Sci. Technol. 25(2): 607-625.
http://www.innocua.net/web/download-178/12hastein607626.pdf

Hossain MM, Uddin MN, Islam MN, Chakraborty SC, Kamal M. (1999). Study on the intestinal bacteria of Labeo rohita (Ham.). Bangladesh
Journal of Fisheries Research. 3(1):63-6. http://aquaticcommons.org/16416,

Ibemenuga KN, Okeke TE (2014). Bacteriological quality of freshwater fish caught from two natural lakes in the rainforest region of South-
Eastern Nigeria. Animal Research International. 11(2):1946-52. https://www.ajol.info/index.php/ari/article/view/108169

Mandal SC, Hasan M, Rahman MS, Manik MH, Mahmud ZH, Islam MS. (2009). Coliform bacteria in Nile Tilapia, Oreochromis niloticus of
shrimp-Gher, pond and fish market. World Journal of Fish and Marine Sciences. 1(3):160-166. Google Scholar

Metz H (1980). Water as a vector of infection: waterborne bacteria (in German). Zentralbl Bakteriol Mikrobiol Hyg (B), 172, 255-274.

Minette HP (1986). Salmonellosis in the marine environment. A review and commentary. Int. J. Zoonoses, 13, 71-75.
https://europepmc.org/abstract/med/7456871

Novotny L, Dvorska L, Lorencova A, Beran V, Pavlik I. (2004). Fish: a potential source of bacterial pathogens for human beings. A review.
Veterinarni Medicina-UZPI (Czech Republic). 49, (9): 343-358. AGRIS | Google Scholar

Olafsen JA (2001). Interactions between fish larvae and bacteria in marine aquaculture. Aquaculture 200 (1-2), 223-247.
https://doi.org/10.1016/S0044-8486(01)00702-5

Olsson JC, Joborn A, Westerdahl A, Blomberg L, Kjelleberg S, Conway PL (1998). Survival, persistence and proliferation of Vibrio
anguillarum in juvenile turbot, Scophthalmus maximus (L.), intestine and faeces. Journal of Fish Diseases. 21(1):1-9. Google Scholar

Pelczar MJ, Chan ECS, Krieg NR. (1993). Microbiology: Concepts and Applications. McGraw-Hill, New York. Google Scholar

Rekhari YC, Agrawal R, Das Trakroo M, Tiwari H (2014). Qualitative and quantitative study on bacterial flora of farm raised common carp
(Cyprinus carpio) in India. African Journal of Microbiology Research. 8(11):1125-9. Google Scholar

96
Bakhiet HHA and Zaroug M (2020). Potentialities of transmission of Salmonella Spp from water source to fish in muddy season in River Nile State, Sudan.
Online J. Anim. Feed Res., 10(3): 93-97. DOI: https://dx.doi.org/10.36380/scil.2020.0jafr13


https://scholar.google.com/scholar?cluster=12344851797743161166&hl=en&as_sdt=0,5
http://www.idosi.org/gv/gv13(3)14/9.pdf
https://books.google.com/books?hl=ar&lr=&id=1b1CAgAAQBAJ&oi=fnd&pg=PP1&dq=Encyclopedia+of+Food+Microbiology&ots=mzN3glRy3g&sig=HUStBa2kAS9oSB-_M9cjAII4M8k
https://doi.org/10.3855/jidc.56
http://search.ebscohost.com/login.aspx?direct=true&profile=ehost&scope=
https://scholar.google.com/scholar?cluster=10115016580353830456&hl=en&as_sdt=0,5
http://aquaticcommons.org/16416/
https://scholar.google.com/scholar?cluster=7959390606170540244&hl=en&as_sdt=0,5
http://agris.fao.org/agris-search/search.do?recordID=CZ2005000301
https://scholar.google.com/scholar?cluster=15340393576074460478&hl=en&as_sdt=0,5
https://doi.org/10.1016/S0044-8486(01)00702-5
https://scholar.google.com/scholar?cluster=10378361394526907001&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?cluster=1202853167792302660&hl=en&as_sdt=2005&sciodt=0,5
https://scholar.google.com/scholar?cluster=4563514286401431366&hl=en&as_sdt=0,5

Salihu MD, Junaidu AU, Magaji AA, Falekle 00, Yusuf Y, Abubakar MB, Tambuwal FM, Samaila S. (2012). Bacteriological quality of
freshwater fishes caught from Sokoto River, Sokoto, Nigeria. Journal of Veterinary Advances. 2(1):65-9. Google Scholar

Thillai Sekar V, Santiago TC, Vijayan KK, Alavandi SV, Stalin Raj V, Rajan JJ, Sanjuktha M, Kalaimani N. (2008). Involvement of
Enterobacter cloacae in the mortality of the fish, Mugil cephalus. Letters in applied microbiology. 46(6):667-72. DOI:
https://doi.org/10.1111/j.1472-765X.2008.02365.x

Valdivia Garvayo MD, Lopez R, Artacho Martin-Lagos R, Martinez L, Muros Guadix P. (1997). Study on commercial and usefull life of fresh
eviscerated and fillets trout (Oncorhynchus mykis). Alimentacion. Equipos y Tecnologia (Espana). 8: 97-102. AGRIS | Google Scholar

Wogu MD, Maduakor CC. (2010). Evaluation of microbial spoilage of some aquacultured fresh fish in Benin City Nigeria. Ethiopian Journal
of Environmental Studies and Management. 3(3): 18-22. DOI: https://doi.org/10.4314/ejesm.v3i3.63960 | Google Scholar

Zheng D, Mai K, Liu S, Cao L, Liufu Z, Xu W, Tan B, Zhang W. (2004). Effect of temperature and salinity on virulence of Edwardsiella tarda
to Japanese flounder, Paralichthys olivaceus (Temminck et Schlegel). Aquaculture Research. 35(5): 494-500. DOl
https://doi.org/10.1111/j.1365-2109.2004.01044.x

97
Bakhiet HHA and Zaroug M (2020). Potentialities of transmission of Salmonella Spp from water source to fish in muddy season in River Nile State, Sudan.
Online J. Anim. Feed Res., 10(3): 93-97. DOI: https://dx.doi.org/10.36380/scil.2020.0jafr13


https://scholar.google.com/scholar?cluster=14238741464963187279&hl=en&as_sdt=2005&sciodt=0,5
https://doi.org/10.1111/j.1472-765X.2008.02365.x
https://agris.fao.org/agris-search/search.do?recordID=ES1997002257
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Valdivia+Garvayo%2C+M.+de.%2C+Ruiz+-+Lope%2C+M.D.%2C+Artacho%2C+Martin+-+Lagos%2C+R.%2CLopez+martinez%2C+M.C.%2C+Muros-Guadix%2C+P+%281997%29.++Study+on+Commerical+and+useful+life+of+fresh+eviscerated+and+filleted+rainbow+trout+%28Onchrhynchus+mykiss%29.+Alimentacion+Equipos+Technol.+8%3A+97+-+102.&btnG=
https://doi.org/10.4314/ejesm.v3i3.63960
https://scholar.google.com/scholar?cluster=5249896146061065094&hl=en&as_sdt=0,5
https://doi.org/10.1111/j.1365-2109.2004.01044.x

	ABSTRACT
	Keywords
	INTRODUCTION
	MATERIALS AND METHODS 
	Study area 
	Water and Fish Sample Collection 
	Materials
	Microbiological analyses
	Enumeration and Isolation of Bacterial 
	Statistical analysis 

	RESULTS AND DISCUSSION 
	Table 1 - Salmonella spp, total plate count in fish Schilbidae spp gills and water from Al-fadlab and Al-akad stations 
	Table 2 - Weight and length of Schilbeidae spp fish from Al-fadlab and Al-akad stations 
	Table 3 - Water turbidity, pH and temperature °C in Al-fadlab and Al-akad stations. 
	Figure 1 - Salmonella spp and total plate count in the

studied station fish and water 
	Figure 2 - weight and length of Schilbidae spp in studied

stations 
	Figure 3 - Water parameters in studied stations 

	CONCLUSION 
	Recommendations 
	DECLARATIONS 
	Authors’ Contributions 
	Acknowledgements
	Competing interests

	REFERENCES 

