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 Abstract 

The study was carried out to isolate and determine the antibiogram of Salmonella species in local 

chickens in Jos using colony morphology, biochemical test and disc diffusion method of the 150 

cloacae samples collected and examined, 75 were positive for Salmonella giving an overall 

prevalence of 50.0%. Based on the location, the prevalence was highest in Jos East Local 

Government Area (72.0%) followed by Jos North (56.0%) and Jos South (22.0%) (P=0.000; 

Odds ratio=27.4; 95% CI=0.449-0.564). The antibiotics susceptibility profile of Salmonella 

isolates from the indigenous chickens characterized displayed resistance to one or more 

antibiotics. The antibiogram profile of the isolates showed varying degree of sensitivity. The 

result showed that 80.0% of the isolates were sensitive to streptomycin and only 5.3% to Tarivid. 

More so, 32.0%, 21.3%, 3.9%, 35.2%, 40.5% and 22.6% of the isolates were moderately 

sensitive to nalidixic acid, peflacine, gentamycin, ciproflox, ampicilin, and ceporex respectively. 

The result also showed that greater proportion (92.0 %) of the isolates were resistant to Tarivid. 

Only 4.0% showed resistance to streptomycin. This study showed that indigenous chickens sold 

at live bird markets in the study area harbor multi-drug resistant Salmonella species. 
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Introduction 

Indigenous chickens are an essential 

resource benefitting the livelihood of poor 

people in developing countries (Msoffe et. 

al., 2010). Over 80% of the chicken 

population in Africa is reared under the free 

range system (Gueye, 1998). They serve as 

an important source of food and limited 

income generation for rural poor (Msoffe et. 

al., 2010). Many house hold keep 

indigenous free range chickens because they 

only require minimal resources and 

investment to maintain since they are 

scavengers almost taking care of themselves. 

Their management and feeding habit 

exposes them to getting in contact with 

pathogenic bacteria as well as anti-microbial 

resistance strains in the environment. 

(Hamisi et. al., 2014) indicated that in 

developing countries, chickens are among 

the domestic animal threatened by being 

exposed to bacteria carrying resistance 

genes in the environment where they feed.  

These pathogens can thus be transmitted to 

other animal hosts and humans where they 

produce disease.  

The most common source of human 

Salmonellosis is food of poultry origin since 
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poultry are the most crucial reservoirs of 

Salmonella. Poultry and poultry products are 

often involved in sporadic cases and in 

outbreaks of human Salmonellosis 

(Humphrey, 2000). Apparently healthy free 

range chickens brought from different places 

and sold at live bird market could serve as 

reservoir of multidrug resistant Salmonella. 

They could serve as source of transmission 

to other birds and as a source of 

transmission to humans. The spreading of 

Salmonella with antimicrobial resistance 

genes therefore has some global public 

health impact. This is because the spread to 

other countries and or regions by travelers or 

by trade is impossible to prevent (Collard et. 

al., 2007). There is dearth of information on 

the antibiotic susceptibility patterns of 

Salmonella in local chickens sold at live bird 

markets in Jos and environs. This present 

study on isolation and antibiotic 

susceptibility patterns of Salmonella in local 

chickens (Gallus domesticus) sold at live 

bird markets will provide useful information 

for determining control strategies. 

Study area  

The study was carried out in Jos and 

environs. Jos is the capital of Plateau State 

in Nigeria. Jos is a city in the middle belt 

region of Nigeria and the city is divided into 

three separate local, government areas: Jos 

south, Jos North, Jos East (Plateau State 

(n.d). Retrieved November, 29 2017 from 

https://en.wikipedia.org/wikis/Plateau 

_state). The city has a population density of 

1.03 person per square mile (391 person per 

kilometer square) it is located at 9o .56N, 

8o53E high on the Jos Plateau State (NPC, 

2006). The city has an altitude of 4.062 feet 

above sea level and so enjoys a more 

temporal climate than most of the rest 

Nigerian region. Poultry has been ranked to 

be the most populous livestock in Plateau 

State followed by sheep and goats, dogs, 

pigs, cattle and cats being the least (Ndahi 

et. al., 2012). 

 

Sampling technique 

A cross-sectional study design was carried 

out. Live birds markets were identified in 

the three Local Government Areas (Jos 

South, Jos North and Jos East). Fifty birds 

from each LGA were sampled. Sterile swab 

sticks were inserted in the cloacae of each 

chicken and placed in sterile vial. Samples 

were transported on ice to the microbiology 

init of the Federal College of Animal Health 

and Production Technology, Vom.  

Bacteria culture, isolation and 

identification 

Bacteria culture, isolation and identification 

were carried out as described by 

Chesebrough, 2006. Briefly, within one hour 

of sampling, the swabs were directly 

inoculated into 9ml buffer peptone water for 

pre-enrichment, in screw capped bottles and 

incubated at 370C for 24hours. One ml of 

pre-enriched was streaked on to selective 

media of Salmonella Shigella agar and 

incubated at 370C for 24 – 48 hours. Plates 

were observed after 24 – 48 hours 

incubation for typical Salmonella colonies 

on Salmonella Shigella agar.  

Determination of antibiotic susceptibility 

and resistant patterns of Salmonella 

isolates. 

Antibiotic susceptibility tests were carried 

out by agar disc diffusion method. The 

standard disc diffusion method according to 

clinical laboratory standard institute, CLSI 

(2008) guidelines was applied. Briefly, the 

Salmonella isolates were enriched in buffer 

peptone water for 24hours at 370C before 

swabbing on to surface of dried nutrient agar 

plates. After 15mins of pre-diffusion time, 

antibiotic discs were placed on the Nutrient 
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agar surface, sufficiently separated from 

each other so as to avoid overlapping of 

inhibition zones. The plates were then 

incubated at 37oC for 24 hours. Diameter of 

inhibition zones were recorded and 

compared with the zone diameter 

interpretive chart for interpretation of results 

as resistant, intermediate and susceptible.  

The antibiotics used and their concentrations 

are: Ciprofloxacin (10µg), Tarivid (10µg), 

Reflacine (10µg), Augmentin (30µg), 

Gentamycin (10 µg), Streptomycin (30µg), 

Ceporex (10µg), Nalidixic (30µg), Septrin 

(30 µg), Ampicilin (30 µg). The diameters 

of the zone of inhibition were measured in 

millimeters with a ruler and compared with 

a zone interpretation chart (Muragkar et al., 

2004). McFarlland scale was used and the 

result was reported as sensitive, intermediate 

or resistant based on the size of zone of 

inhibition        

RESULTS 

Prevalence 

The study was carried out to determine the 

antibiotics susceptibility pattern of 

salmonella in indigenous chicken in Jos. 

The result showed that of the 150 cloacal 

samples collected and examined, 43 were 

positive for Salmonella giving an overall 

prevalence of 28.7% (table 1). Table 2 

showed that the prevalence was highest in 

Jos East Local Government Area (72.0%) 

followed by Jos North (56.0%) and Jos 

South (22.0%) (P=0.000; Odds ratio=27.4; 

95% CI=0.449-0.564). 

Antibiotic susceptibility 

The antibiotics susceptibility profile of 

Salmonella isolates from the indigenous 

chickens characterized displayed resistance 

to one or more antibiotic (table 3). The 

antibiogram profile of the isolates showed 

varying degree of sensitivity. The result 

showed that 80.0% of the isolates were 

sensitive to streptomycin and only 5.3% to 

Tarivid. More so, 32.0%, 21.3%, 3.9%, 

35.2%, 40.5% and 22.6% of the islolates 

were moderately sensitive to nalidixic acid, 

peflacine, gentamycin, ciproflox, ampicilin, 

and ceporex respectively. The result also 

showed that greater proportion (92.0 %) of 

the isolates were resistant to Tarivid. Only 

4.0% showed resistance to streptomycin.  

 

Table 1: Overall prevalence of Salmonella from cloacae swabs of indigenous chickens sold at 

live birds market in Jos.  

 

 

 

 

Specimen Number of sample Number of positive %prevalence 

Cloacae swab 150 75 50.0 
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TABLE 2: Prevalence of Salmonella in indigenous chicken’s based on location 

Location No. of 

samples 

examined 

No.  

positive 

% 

prevalence  

P-value Odds 

ratio 

95% CI 

Jos East 50 36 72.0   

 

 

Jos North 50 28 56.0 0.001 27.4 

 

0.449-0.564 

Jos South 50 11 22.0    

 

TABLE 3: Antibiotic susceptibility pattern of Salmonella isolated from indigenous chickens in 

Jos. 

Antibiotic susceptibility profile 

Antibiotics Susceptibility (%) Intermediate (%) Resistance (%) 

NA (30 µg) 10(13.3) 24(32.0) 41(56.0) 

PEF(10 µg) 44(58.6) 16(21.3) 15(20.0) 

CN(10 µg) 59(77.6) 3(3.9) 13(18.4) 

AU(30 µg) 50(66.6) 0(0.0) 25(33.3) 

CPX(10 µg) 18(24.7) 35(45.2) 22(30.1) 

SXT(30 µg) 25(33.3) 0(0.0) 50(66.6) 

S(30 µg) 60(80.0) 12(16.0) 3(4.0) 

PN(30 µg) 19(24.0) 28(40.5) 28(35.4) 

CEP(10 µg) 43(57.3) 17(22.6) 15(20.0) 

OFX(10 µg) 4(5.3) 2(2.6) 69(92.0) 

KEY:  Nalidixic acid (NA), Reflacine (PEF), Gentamycin (CN), Augmentin (Au), Ciproflox 

(CPX), Septrine (SXT), Streptomycin (S), Ampicillin (PN), Ceporex (CEP), Tarivid (OFX). 

 

Discussion 

In spite of the importance of poultry as the 

major element in human food chain, it has 

been frequently labeled as one of the most 

important or source of food poisoning due to 

Salmonella serovars causing the majority of 

food borne outbreaks worldwide (Nchawa and 

Bassey, 2015). Live bird markets can serve as 

potential hubs where disease agents are 

transmitted and maintained for prolonged 

periods of time. This study was therefore 

conducted to isolate and determine the 

antibiogram of Salmonella species in local 

chickens sold at live bird markets in Jos and 

environs. The prevalence of Salmonella 

species isolated from local chickens in this 

present study was 50.0%. This suggests a 

relative high prevalence compared to the 

13.0% reported in free range indigenous 

chickens in Abeokuta, Nigeria by Ojo et al. 

2012. Lower isolation rates from backyard 

chickens were also reported to be 6.0, 5.8, and 

3.5% in Iran, Belgium, and Paraguay, 

respectively (Leota et al., 2010; Namata et al., 

2009; Jafari et al., 2007). The high prevalence 
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in this study may suggest poor and unhygienic 

conditions of the environment or controlled 

used of antibiotics in local chickens in the 

area.  

The prevalence of Salmonella in indigenous 

chickens sold at live bird market was highest 

in Jos East Local Government Area (72.0%) 

followed by Jos North (56.0%) and Jos South 

(22.0%). The difference in Salmonella 

isolation observed in the local chickens in the 

three Local Government Areas could be 

attributed to differences in the hygienic 

conditions in the poultry environment, and 

possibly, the incorporation of antimicrobials in 

poultry feeds. 

 

In Nigeria, there is no policy guiding the use 

of antimicrobials in animals. Consequently, 

there is a high level of indiscriminate use of 

antimicrobials in animals (Alo and Ojo, 2007). 

The antibiogram profile of the isolates showed 

varying degree of sensitivity. Greater 

proportions of the isolates were sensitive to 

streptomycin and a greater proportion resistant 

to Tarivid. Some of the isolates were 

moderately sensitive to nalidixic acid, 

peflacine, gentamycin, ciproflox, ampicilin, 

and ceporex. The isolates were resistant to two 

or more antibiotics. This suggests that 

indigenous chicken in Jos harbored multi-drug 

resistant Salmonella and so may serve as a 

vehicle to human. Indiscriminate and improper 

use of sub-therapeutic doses of antibiotics may 

be the reason for the multidrug resistant 

isolates.    

The high incidence of multi-drug resistant 

Salmonella in free-range chickens, as 

observed in the present study, may be due to 

the continuous exposure of these birds to 

resistant Salmonella in the environment. 

Factors such as levels of dependence on 

antimicrobial usage in animals, degrees of 

environmental pollution and prevailing 

climatic conditions from region to region may 

contribute to antimicrobial selection pressure 

and the emergence of resistant bacteria, the 

persistence and distribution of resistant 

bacteria, as well as the exposure of hosts to 

resistant bacteria. All these will influence the 

overall prevalence of antimicrobial resistant 

bacteria within an ecosystem. Although free-

range chickens hardly receive any modern 

veterinary attention, they are exposed to 

potentially resistant bacteria harbored by other 

hosts (with previous exposure to 

antimicrobials) living in the same environment 

(Ojo et al., 2012). Free range chickens may 

acquire drug resistant Salmonella by contact 

with carriers or by ingestion of food and water 

that have been contaminated by fecal materials 

from other scavenging animals, which are 

more likely to receive veterinary care and 

treatment with antimicrobials. Poor sanitation 

and environmental pollution with human 

excreta due to inadequate toilet facilities, as 

observed in many rural communities in 

Nigeria, may expose free-range chickens to 

resistant bacteria of human origin. Poor 

management of effluent generated by abattoirs 

and commercial farms also contributes to 

environmental pollution and, hence, possible 

exposure of free-range chickens to resistant 

bacteria. 

Conclusion 

This study has revealed a relatively high 

prevalence (50.0%) of Salmonella in 

commercial indigenous chickens in the study 

area. The isolates were resistant to two or 

more antibiotics which suggests that 

indigenous chicken in the area harbor multi-

drug resistant Salmonella. Commercial 

indigenous chicken may therefore serve as a 

vehicle for transmission of multidrug resistant 

Salmonella to humans. More so, live bird 

markets in the area with a poor level of 

biosecurity could play an important role in the 

dissemination of multidrug resistant 

Salmonella between animals and humans 

through their network 
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Recommendations  

Further studies should be undertaken to 

identify the serotypes of Salmonella isolates in 

indigenous chickens in Jos, Plateau State. 

More so, there should be legislation on 

antibiotic use and usage. Farmers should raise 

chicken on improved conditions. 

 

References 

 

Akinyemi, K. O., Phillip, W., Beyer, W. and 

Bohm R. (2007). In –vitro antimicrobial 

susceptibility patterns of Salmonella enteric 

serovars and emergence of Salmonella 

phage type DT071 in a suspected 

community-associated outbreak in Lagos, 

Nigeria. Journal of Infections in 

Developing Countries, 1(1): 48-54. 

 

Akoachere, J-F. T. K., Tanih, F. N., Ndip, L. 

M. & Ndip, R. N. (2009). Phenotypic 

Characterization of Salmonella 

Typhimurium Isolates from Food-animals 

andAbattoir Drains in Buea, Cameroon. 

International centre for diarrhoeal disease 

research. Bangladesh Journal of Health 

and Population Nutrition, 27(5): 612-618 

Akond, M. A., Shirin, M., Alam, S., Hassan, 

S. M. R., Rahman, M. and Hoq, M. (2012) 

Frequency of drug resistant Salmonellaspp. 

isolated from poultry samples in 

Bangladesh. Stamford Journal of 

Microbiology, 2(1): 2074-5346. 

Alambedji, R. B., Fofana, M., Seydi, A. and 

Akakpo, A. J. (2006) Antimicrobial 

Resistance of Salmonella isolated from 

poultry carcasses in Dakar (Senegal). 

Brazilian Journal of Microbiology, 37 (4): 

57-61. 

Alo, O. S. and Ojo, O. (2007). Use of 

antibiotics in food animals; A case of a 

major veterinary outlet in Ekiti State, 

Nigeria. Nigerian Veterinary Journal, 

28(1): 80-82. 

Angulo, F. J., Baker, N. L., Olsen, S. J., 

Anderson, A.,Barett, T. J. (2004). 

Antimicrobial use in controlling the 

transfer of antimicrobial resistance to 

humans. Outbreak Inc.  

 

Begum, K., Reza, T. A., Hague, M., Hossain, 

A., Hassan, F. M. K., Hassan, S. N., 

Akhter, N., Ahmed, A. and Barua, U. 

(2010).  Isolation, Identification and 

antibiotic resistance pattern of Salmonella 

spp. from chicken eggs, intestines and 

environmental samples. Bangladesh 

Pharmaceutical Journal, 13: 23-27. 

 

Cheesbrough, M. (2006). District Laboratory 

Practice in Tropical Countries. 2nd Edition. 

University Press, Cambridge. Pp: 62-74. 

 

CLSI (2008). Clinical and Laboratory 

Standard Institute. Performance standard 

for antimicrobial desk and dilation 

susceptibility test for bacteria isolated from 

animals: Approved standard CLSI 

document M31-A3, 3rd edition. 

Collard, J., M., Place, S., Denis O., Rodriguez-

Villalobos, H. and Vrints, M. (2007). 

Travel-acquired Salmonellosis due to 

Salmonella Kentucky resistant to 

ciprofloxacin, ceftriaxone and co-

trimoxazole and associated with treatment 

failure. Journal of Antimicribial 

Chemitherapy, 60:190-192.  

European Food Safety Agency, EFSA. (2004). 

Opinion of the scientific panel on 

biological hazards on a request from the 

commission related to the use of 

antimicrobials for the control of Salmonella 

in poultry. The European Food Safety 

Agency Journal, 115: 1-76. 

Foley, S L, Nayak, R., Hanning, I B., Johnson, 

T. J and Han, J. (2011). Population 

dynamics of Salmonella enterica serotypes 

in commercial egg and poultry production. 



Isolation and Antibiogram of Salmonella Species in Local Chickens (Gallus Domesticus) Sold at Live Bird Markets in Jos, Plateau State                   Bata et al  26 

 

International Journal of Science and Applied Research (IJSAR) Volume 3, No. 1  2018        ISSN 2504-9070 

www.ijsar.org.ng 

 

Applied Environmental Microbiology, 

77:4273-4279. 

Garba, A., Bolajoko, B. M.,.Barde, A. Ahmed, 

I., Sa’adatu, I. Agang, A. S.,Abdullahi, H. 

A., Bakari, U. I. J., Uraki, A. T., 

Abdurrahman, A. and Goji, J. N. (2010). 

The threat of Salmonellosis to commercial 

poultry production in Adamawa state, 

Nigeria. Sokoto Journal of Veterinary 

Sciences, 8(1&2): 50-52. 

Gootz, T. D. (2010). The global problem of 

antibiotics resistance. Critical Review 

immunology, 30 (1): 7993.s 

Gueye, E. F. (1998). “Poultry plays an 

important role in African village life”, 

World Poultry, 14(10): 14–17.  

 

Hamisi, Z., Tuntufye, H. and Shahada, F. 

(2014). Antimicrobial resistance 

phenotypes of Escherichia coli isolated 

from tropical free range chickens. 

International Journal of  Science 

Research, 3(9): 34 37. 

Hart, C. A. and Kariuki, S. (1998). 

Antimicrobial resistance in developing 

countries. British Medical Journal, 

317(719): 64760. 

Humphrey, T. (2000). Public health aspects of 

Salmonella infection in: Salmonella in 

Domestic Animals [C. wray and A. Wray, 

eds.], CABI publishing.pp. 24-262.  

Jafari, R. A., Ghorbanpour, M. and Jaideri, A. 

(2007). An investigation into Salmonella 

infection status in backyard chickens in 

Iran. International Journal of Poultry 

Science, 3:227-229. 

Leotta, G., Suzuki K., Alvarez F. L., Nunez 

L., Silva M. G., Castro L., Faccioli M. L., 

Zarate N., Weiler N., Alvarez M. and 

Copes J. (2010). Prevalence of Salmonella 

spp. in backyard chickens in Paraguay. 

International Journal of  Poultry Science, 

9:533-536. 

Linton, A. H., Hedges, A. J. and Bnnett, P. M. 

(1988). Monitoring for the development of 

antimicrobial resistance during the use of 

olaquindox as a feed additibe on 

commercial pig Farms. Journal of Applied 

Bacteriology, 64(4):311-327.  

Molbak, M., Gerrner-Smith, P. and Wegener, 

H. C (2002). Increasing 

quinoluneresistance in Salmonella Enterica 

Serotype Enteritidis. Emerging Infectious 

Diseases, 8:14 515.    

Msoffe, P. M., Bunn, D., Muhairwa, A. P., 

Mtambo, M. A., Mwamhehe, H., Msago, 

A., Mlozi, M. R. S. and Cardona, C. 

(2010). Implementing poultry caccinaton 

and biosecurity at the village level in 

Tanzania: a social strategy to promote 

health in free range poultry populations. 

Tropical Animal Health and Production, 

42(2):253-263. 

Muragkar, H. V., Rahman, H., Ashok, K. and 

Bhattacharyya, D. (2004). Isolation, phage 

typing and antibiogram of Salmonella from 

man and animals in northeastern India. 

Indian Journal of Medical Research, 

122:237-242 

Namata H., Welby S., Meroc E. and Mintiens 

K. (2009). Identification of risk factors for 

the prevalence and persistence of 

Salmonella in Belgian broiler chicken 

flocks. Preventive Veterinary Medicine, 

90:211-222. 

National Population Comission. (2006). The 

National Population Census Results; 

National Population Comission (NPC), 

Nigeria. 



Isolation and Antibiogram of Salmonella Species in Local Chickens (Gallus Domesticus) Sold at Live Bird Markets in Jos, Plateau State                   Bata et al  27 

 

International Journal of Science and Applied Research (IJSAR) Volume 3, No. 1  2018        ISSN 2504-9070 

www.ijsar.org.ng 

 

Nchawa, Y and Bassey, E. B (2001). 

Antimicrobial susceptibility patterns of 

salmonella species from sources in poultry 

productions settings in Calabar, Cross 

River State, Nigeria. American Journal of 

Health Research, 3(2):6-81  

Nchawa, Y. Y. and  Bassey, E. B. (2015) 

Antimicrobial Susceptibility Patterns of 

Salmonella Species from Sources in 

Poultry Production Settings in Calabar, 

Cross River State, Nigeria. American 

Journal of Health Research, 3(2): 76-81 

 

Ndahi, M. D., Kwaghe, A. V., Usman, G. J, 

Anzaku, S., Bulus, A. and Angbashim, J. 

(2012). Detection of transboundary animal 

diseases using participatory disease 

surveilence in Plateau State, Nigeria. World  

Rural Observations, 4(2): 71-77 

Nweneka, C. V., TaphSosseh, N. and S. 

(2009). Curbing the menace of 

antimicrobial resistance in developing 

countries. Harm Reduction Journal, 6: 31.  

OIE. (2006). Manual of standards for 

diagnostic test and vaccine. Office 

international Des Epizooties. Salmonella 

Chapter four. 

Ojo, O. E., Ogunyinka, O. G., Agbaje, M., 

Okuboye, J. O., Kehinde, O. O. and 

Oyekunle, M. A. (2012). Antibiogram of 

Enterobacteriaceae isolated from free-range 

chickens in Abeokuta, Nigeria. Veterinary 

Archives, 82: 577-589. 

Okeke, I. N., Laxminarayan, R., Bhutta, Z. A., 

Duse, A. G., Jinkins, P., O’Brien, T. F., 

Pablos-Mendez, A. and Klugman, K. P. 

(2005). Antimicrobial resistance in 

developing countries. Part I: recint trends 

and currents status. Lancet Infectious 

Diseases, (8): 481 493. 

 

Okoli, I. C., G. E. Endujihe, and I. P. 

Ogbuewu. (2006). Frequency of isolation 

of Salmonella from commercial poultry 

feeds and their antimicrobial resistance 

profiles, Imo State, Nigeria. Online Journal 

of Health and Allied Science, 5 (2): 3. 

Piyush, K. P and Anju, B. (2008). Clonig 

expression and characterization of heat 

shock protein 60 [groEl] of Salmonella 

enterica serotype typhimurium and its role 

in protective immunity against lethal 

Salmonella infection in mice. Clinical 

Immunology, 126:89=96.   

Plateau State (n.d). Retrieved November, 29 

2017 from 

https://en.wikipedia.org/wikis/Plateau 

_state. 

Pui, C. F., Wong, W. C., Chai, L. C., Lee, H. 

Y., Tang, J. Y. H., Noorlis, A., Farinazleen, 

M. G., Cheah, Y. K. & Son, R. (2011). 

Biofilm formation by Salmonella Typhi 

and Salmonella Typhimurium on plastic 

cutting board and its transfer to dragon 

fruit. International Food Research Journal, 

18: 31-38. 

Swilfed Ruan, S., Thiyageeswaran, M. and 

Shafadha, R. (2010). Isolation and 

identification of Salmonella Species from 

retail chicken meat by polymerase chain 

reaction. International Journal of 

Microbiology Research, 1(3): 106-109. 

Threshfall, E. J., Rowe, B., Ferguson, J. L and 

Word, L. R. (1986). Characterization of 

plasmids conferring resistance to 

gentamicin and apramycin in stains of 

Salmonella typhimurium phage type 204c 

isolated in Britain. Journal of Hygiene, 

97:419=426. 

 

 



Isolation and Antibiogram of Salmonella Species in Local Chickens (Gallus Domesticus) Sold at Live Bird Markets in Jos, Plateau State                   Bata et al  28 

 

International Journal of Science and Applied Research (IJSAR) Volume 3, No. 1  2018        ISSN 2504-9070 

www.ijsar.org.ng 

 

Threshfall, E. J., Skinner, J. A., Graham, A., 

Word L. R. and Smith, H. R. (2000). 

Resistance to ccceftriaxone and cefotacime 

in non-typhoidal Salmonella enterica in 

England and Wales, 1998-99. Journal of 

Antimicrobial and Chemotherapy, 

46(5):860 862.  

Van, D. E., W. J. Wannet, D. J. Houwers, and 

W. Van Pelt. (2003). Antimicrobial 

susceptibilities of Salmonella strains 

isolated from humans, cattle, pigs, and 

chickens in the Netherlands from 1984 to 

2001. Journal of Clinical Microbiology, 41: 

3574–8. 

 

WHO. Antimicrobial resistance. 2002; Fact 

Sheet No. 194 ed.  

 

 

 

Winokur P. L., Brueggemann, A. D. DeSalvo, 

L.,  Hoffmann, L. Apley, M. D., 

Uhlenhopp, E. K., Pfaller, M. A. and Doern 

G. V. (2000). Animal and human 

multidrug-resistant, cephalosporinresistant 

Salmonella isolates expressing a plasmid 

mediated CMY-2 AmpC beta lactamase. 

Antimicrobial Agents of Chemotherapy, 44: 

2777-2783. 

 

Yoke Kqueen, C., Learn-Han, L., Noorzaleha, 

A. S., Son, R., Sabrina, S., Jiun-Horng, S. 

& Chai Hoon, K. (2007). Characterization 

of multiple-antimicrobialresistant 

Salmonella enterica subspecies enterica 

isolated from indigenous vegetables and 

poultry in Malaysia. Letters in Applied 

Microbiology, 46: 318-324. 

 

 

 

 

 

    

 


