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ABSTRACT

Antimicrobial residue in poultry with the development and dissemination of
antimicrobial resistance bacteria via food of animal origin is a big threat to
veterinary practices and public health in Nepal. The antimicrobials residue in
poultry can exert detrimental effect on human health owing to specific toxicity,
drug allergy, and development of drug resistance and evolvement of multi drug
resistant strains of bacteria. Microbes related to poultry such as Escherichia coli
and Salmonella spp. acquire resistance genes, through selective pressure or
induction or mutation. Antimicrobial genes of bacteria can be transmitted
horizontally and vertically to other bacteria and can enter the human food chain.
With weak control on the use of antimicrobials, ineffective biosecurity and poor
slaughterhouse hygiene, poultry consumers in Nepal are at risk. A proper scientific
study to assess the prevalence of antimicrobial residues in foods of poultry origin
and antimicrobial resistance in some indicator microbes from poultry is essential to
assess the seriousness of the situation and hence to develop proper control
measures. This study aimed at the prevalence of antibiotics residue and to find out
the antimicrobial resistance status of indicators (E. coli and Salmonella spp.)

isolated from poultry.
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A cross sectional study was done in three districts of Kathmandu Valley. A
baseline survey was conducted with the slaughter house, farmers and drug dealers
using questionnaires and semi-structured interviews. Three plate test (Dreiplatten
test) and further identification tests were investigated for drug residue analysis.
Isolation and identification of indicator bacteria was done by conventional
microbiological methods followed by biochemical confirmation. Drug
susceptibility test for ampicillin, tetracycline, chloramphenicol, ceftriaxone,
cotrimoxazole, sulphonamides, enrofloxacin and streptomycin was done using disc
diffusion method. Represented isolates of both Escherichia coli and Salmonella
spp. were further analysed for detection of antimicrobial drug resistant genes by
polymerase chain reaction (PCR) including aminoglycosides resistance genes (StrA,
aadA2,aphAl), B-lactams resistance genes (blaCMY-2, blaPSE1 and TEMbIa),
sulphonamide resistance genes (sull), tetracycline resistance gene [tetA(B)]and

integrase genes of class 1 and 2 integrons (intl1 and intl2, respectively).

Antimicrobial drug residue was found in 30.9% (CI: 26.3% : 35.5%) of all
the poultry samples. 23.4%, 16.9% and 11% of samples were positive for f-
lactams/tetracyclines ~ group,  sulphonamides/trimethoprim  group, and
aminoglycosides/macrolides group respectively. Antimicrobial drug residue found
in liver was significantly higher than in muscle for the same poultry sample
(p<0.05). In 42.9% of the positive samples multiple drug residues were present.
Overall, the prevalence of antimicrobial drug residue found in liver tissue sample
was significantly higher than in muscle tissue (p<0.05). Antimicrobial drug residue
for tetracycline (14.8%) presented as a majority followed by sulphonamides (8.8%),
trimethoprim (7.3%), aminoglycosides (6.8%), penicillin (6.2%) and macrolides
(3.4%) in liver tissue samples. In muscle tissue samples, the prevalence was highest
for tetracycline (10.4%), followed by trimethoprim (5.2%), aminoglycosides
(3.9%), sulphonamides (3.6%), macrolides (2.6%) and penicillin (2.1%).

The contaminated rate of Escherichia coli on poultry was 76.1%(Cl: 71.9%
:80.4%) which was significantly higher than Salmonella spp. 4.9%( Cl: 2.8%
:7.10%) (p<0.05). Salmonella Typhimurium was the most prevalent serovar

(72.8%), other serovars were Salmonella Fyris (6.9%), Salmonella Bareilly (9.1%),



Salmonella Agona (4.6%), Salmonella Newport, Salmonella Hadar, and Salmonella
Cholerasuis. Of 316 E. coli isolates, 3.2% were pan-susceptible to antimicrobial
tested, 2.5% intermediate resistant, and 94.3% resistant to one or more
antimicrobials tested. Resistance to tetracycline was highest (87.7%) compared to
the lowest as ceftriaxone (1%). Except for ceftriaxone and chloramphenicol
(29.7%), resistance to all other antimicrobials was more than 50%. Intermediate
resistance to streptomycin (23.5%) and enrofloxacin (14.5%) was higher whereas
the intermediate resistance was less than 5% to other antimicrobials tested. 85.1%
(Cl: 81.2% : 89.1%) of the strains were multiple drug resistant (MDR). 20.3% were
resistant to six of the antimicrobials tested. Of 49 Salmonella spp. isolates, 26.6%
showed resistance to one or more antimicrobials. No resistance to chloramphenicol
and ceftriaxone was detected. Resistance was high to ampicillin (12.3%). resistance
to six of the antimicrobials was less than 5%. Intermediate resistance was high to
ceftriaxone (26.5%) followed by streptomycin (18.4%), ampicillin (10.2%),
enrofloxacin (4.1%) and chloramphenicol (2.1%). Except for ceftriaxone and
streptomycin the prevalence of resistance was significantly different between E.

coli and Salmonella spp. for all the tested antimicrobial agents (p<0.05).

The prevalence of class 1 integrons was high in E. coli (37.8%) while the
prevalence of class 2 integrons (33.3%) and blaCMY2 (36.7%) was high in
Salmonella spp. No bla PSE, oxa-2 and sull genes were detected in both bacterial
species. Only three out of all 11 genes were found in Salmonella spp. in contrast to

E. coli where 8 genes were presented among the representing E. coli strains.

This study showed that the prevalence of antimicrobial drug residue is
significantly high and concentration of drug resistance genes in indicator bacteria in
Kathmandu Valley is remarkably extensive. Even, the prevalence of mobile genetic
element (integrons) is alarming. It can be concluded that the consumers are at risk
in the form of both antibiotic drugs residue and resistant microbes. The finding can
be used as baseline information for the policy makers to formulate guidelines to

contain antimicrobial use in food animals and hence protect public health.
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