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Abstract: The study was conducted for comparative analysis of multi-drug resistance pattern of Salmonella sp
isolated from chicken feces and poultry meat and characterization of the isolated using biochemical, and
antimicrobial sensitivity techniques. A total of 20 samples were collected of which 50% were positive to
Salmonella. All the culturally positive isolates fermented dextrose, maltose and mannitol with the production of
acid and gas but not fermented sucrose and lactose. The same isolates showe Indole and V-P tests negative but
M-R test positive. All the culturally and biochemically positive Salmonella. The antimicrobial susceptibility
testing showed that the isolated Salmonella were highly sensitive to Ciprofloxacin and moderately sensitive to
Gentamycin, kanamycin, Erythromycin and Nalidixic acid. However, the positive isolates were resistant to
Azithromycin. The present study indicates that ciprofloxacin can be used as a first line therapy for the treatment
of Salmonella gastroenteritis.
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I. Introduction:

Salmonella causes various infections in humans. Contamination of people by Salmonella may be
caused by infected persons, animals and direct contact of those with fluids Salmonella also has an important role
in producing pathogens that cause food poisoning. Salmonellas act as primary reservoir for foods such as
chicken meat, milk and milk products, eggs and meat products etc. Some of microorganisms such as Coliform
bacteria have same features with Salmonella.

Salmonella species are responsible for an estimated 93.8 million cases of food borne disease in humans
and an average of 155,000 deaths annually worldwide. Poultry and poultry meat product are considered one of
the main carriers of the organism and represent a significant share of the attributed sources of salmonellosis in
humans. The widespread occurrence of Salmonella in natural environment and the intensive husbandry practice
used in the meat, fish and shellfish industries has been a significant problem in public health.Human Salmonella
infection can lead to several clinical conditions including enteric fever, enterocolitis and systemic infections
[49].Contamination of poultry carcasses with Salmonella seems to be mostly linked to flock contamination
during rearing and/or transportation to slaughter. Risk factors for flock colonization by Salmonella include
season, hatchery of origin, feed mills and various hygienic measures.

Surveillance of Salmonella in all the different stages of feed-food chain constitutes an important
element in the exploration of epidemiology of food borne salmonellosis, and in the development and
implementation of efficient Salmonella control strategies.

Salmonella is generally identified as being a non-lactose fermenting, (NLFs). Gram negative rod
shaped organism, ranging 0.7 to 1.5 x 2 to 5 um in size. Salmonella is oxidase negative, catalase positive, indole
and Voges Proskauer (VP) negative, methyl red and Simmaons citrate positive, H2S producing and urea negative.
Some of these characteristics are used for biochemical confirmation of Salmonella. Salmonella infection in
poultry generally causes no clinical symptoms, but nevertheless it can cause severe disease. Poultry can become
infected with many different types of salmonella; about 50 percent of all Salmonella spp. have been detected in
poultry.

In most cases, the birds are not sick and the production is not affected. The degree of illness depends on
factors of both the bacteria and the host. The bacterium’s serotype and phage type is of significance but also the
type of animal, age and general health status.

Since antimicrobials started to be widely used by humans at the end of the 1940s, the emergence of
resistant strains was observed in most bacterial species, and against all drugs available [50]. The irrational and
widespread use of these agents has added to the problem, and resistance rates vary from place to place,
depending on the local use of antibiotics.
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Il. Methods and materials:
Sample collections and processing:

A total of 34 poultry samples were collected Dhaka City. Sample included poultry feces and poultry
meat .Feces samples were collected in clear, transparent ,sterile, wide mouthed bottles .Sample of poultry meat
were collected by swabing the skin of slaughtered chicken whose feathers have been removed .Then the cotton
swab was placed in a clean,sterile container. There were 17 meats and 17 poultry feces with different location.
Among this 15 Salmonella found in poultry meat and 7 Salmonella found in feces. The highest number of
Salmonella found in poultry meat.

3.2 lsolation and identification of Salmonella
3.2.1 Use of selective and differential media:

Samples were diluted in distilled water and then spread upon differential and selective media for
Salmonella e.g. onto MacConkey agar, Xylose Lysine Deoxycholate agar (XLD) and also on Mannitol salt
agar(MSA). Colony morphology (size, shape, margin, elevation, pigmentation etc.) were carefully observed
after 18 h to 24 h (overnight) of incubation.

On the basis of colony morphology and characteristics on several differential and selective media,
presumptively identified Salmonella colonies were subcultured into plates for further use. Pure cultures were
undergone further microscopic and biochemical profiling.

3.2.2 Bacterial Count:

Plate count was restricted to 30-300 Colonies and plate containing more than 300 colonies were
designed as too numerous to Count(TNTC) and plate Containing fewer than 30 Colonies were designed as too
few count(TFTC).The following formula was uased for enumeration:

3.2.3 Microscopy
Microscopic studies such as cell size, shape, arrangements and Gram reaction were observed in a bright
field microscope (Olympus, Japan) using magnification of 100x under oil immersion lens.

3.2.4 Identification of Micro-organism:
Idetification of bacterial isolate was carrid out by different bio-chemical test such as.Triple sugar
Iron(TSI).Motality Indole Ureas(MIU).Methyl Red(MR).Voges proskaur(VP). Oxidase test.Catalase test.

3.2.4.1 Catalase

The test was done to differentiate bateria that produce the enzyme catalase producing ones. It was done
by picking a pure colony by a steril loop and immersing it in 2-3 ml of the 3% H,O solution in a glass slide
production of bubbles indicated the positive results.

3.2.4.2 Oxidase

The test was done to detect the presence of cytochrome oxidase in the organism. A single colony was
picked up with a sterile toothpickn and rubbed on to whatman filter paper that is soaked with 2-3 drops of dyes.
Positive result was recognized by a dark purple color within 5-10 min.

3.2.4.3 Kleigler iron agar (KIA)

This test was performed to assess the mode of sugar utilization by stabbing the butt and streaking the
slant of KIA media .after incubation at 37c for 18-24 h , result were recorded for change in color of butt &slant
,H,S or other gas production.

3.2.4.4 Motility Indole Urea (MIU):
One Suspected isolated colony was touched with a sterile wire and stabbed into agar very carefully
down the tube,without touching the bottom.The tube was incubated at 37¢ for 18 to 24 hours.

3.2.4.5 Methy red-Voges proskauer(MR-VP):
Isolated colonies were touched with sterile loop and MR-VP broth was inoculated by mean of loop
inoculation.Tubes was inoculated at 370C for 18-24 hours.

3.2.5 Determination of antibiotic Susceptibility of Salmonella isolates:

Susceptibility of Salmonella isolates to different antimicrobial agents was measured in vitro by the
Kirby-Bauer method . It allowed rapid determination of the efficacy of drug by measuring the zone of inhibition
that result from diffusion of the antimicrobial agent into the medium surrounding the disc. Commercially
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available antimicrobial discs were used for the test.

Table 3.3 List of antimicrobial agents tested against the isolates:

Antimicrobial agent Concentration (pg/mL)

Nalidixic Acid

Ciprofloxacin 5

Erythromycin 15
Amplicilin 10
Tetracycline 30
Gentamycin 10
Rifampicin 5

Streptomycin 10
Kanamycin 30

Azithromycin 15

I11. Result:

A total of 20 poultry samples collected in Primeasia University laboratory during the study period were
studied for the various bacterial pathogen. There were 10 meats and 10 poultry feces with different location.
Among this 6 Salmonella found in poultry and 4 Salmonella found in feces. The highest number of Salmonella
found in poultry meat.

Table 4.1: Growth of isolates on various agar plate

Poultry Feaces Poultry Meat
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Fig 4.1: Growth on MacConkey agar plate
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4.3 Total sample count:

After incubation of the plates,total coliform count,total Staphylococcus count, and total Shigella Salmonella
count were carried out to measure CFU/gm of samples. Plate count was restricted to 30-300 Colonies and plate
containing more than 300 colonies were designed as too numerous to Count (TNTC) and plate Containing
fewer than 30 Colonies were designed as too few count(TFTC).
The following formula was used for enumeration.

Number of cell per ml= number of colonies (x) dilution factor /Volume of sample used(Cfu/g).

Sample TCC cfulg TSSC cfulg TSC cfulg
Sample-1 None 18.8x10° None
Sample-2 13.2x10° None TNTC
Sample-3 None None 9.5x10°
Sample-4 10x10° 1.2x10* None
Sample-5 None 9.2x10° None
Sample-6 6.8x10° None None
Sample-9 None None 10.0x10°
Sample-10 9x10° 6x10° None
Sample-12 None 6.5x10° None
Sample-13 6.7x10° None None

Sample-16 12.x10° 7.2x10° None
Sample-17 13.2x10° 8.8x10° 9.8x10°
Sample-18 21x10° None 18.8x10°
Sample-19 None None 10.8x10°
Sample-20 None 9x10° None

Table 4.2: Total Microbial count in poultry meat and feces.

4.4 Total isolated pathogen:

After determining total sample count, pathogen was presumably identified from both poultry meat and
feces sample 20 samples in total.

Total number of
sample studied(20)

Different Isolated
Pathogen

Table 4.3: Different isolated pathogen.

20 Poultry feces Poultry meats
Salmonella sp E.coli S. aureus Salm;)r?ella E.coli S. aureus
‘ ‘ 4(20%) 10(50%) 7(35%) ‘ 6(30%) 15(75%) ‘ 11(55%)

4.5 Bio-chemical test:
Biochemical test were done for the identification for isolates. Identification of bacterial isolate was
carried out by different bio-chemical test such as. Triple sugar Iron (TSI).Motility Indole Urease(MIU).Methyl
Red(MR).Voges proskaur(VP). Oxidase test. Catalase test. Sample from poultry meat and poultry feces were
recorded separately for comparative analysis.The results of biochemical test are documented in tables:

Table 4.4: Biochemical result of poultry meat.

Sample Gram MIU KIA MR VP Catalase Oxidase Presumptive
No Staining test Organism
S-1 Pink Rod M:- Butt-Red + - + - Salmonella spp
I+ Slant-Red
U+

S-2 Pink Rod M:- Butt=Red + - + - Salmonella spp
I:- Slant=Red
U:-

S-3 Pink Rod M:- But=Red + - + - Salmonella spp
I:- Slant=Red
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uU:-
S-12 Pink Rod M:- Butt=Black + - + - Salmonella spp
I+ Slant=Red
U:-
S-13 Pink Rod M:- Butt=Black + - + - Salmonella spp
I:- Slant-Red
U+
S-20 Pink Rod M:- Butt=Black + - + - Salmonella spp
I:- Slant=Red
U+

Table 4.5: Biochemical result of poultry meat.

Sample Gram MIU KIA MR VP Catalase | Oxidase Presumptive
No staining Organism
S-10 Pink M:- Butt=Black + - + - Salmonella spp
Rod I+ Slant=Red
U:-
S-16 Pink M:- Butt=Black + - + - Salmonella spp
Rod I:- Slant=Red
U:-
S-18 Pink M:- Butt=Black + - + Salmonella spp
Rod I:- Slant=Red
U:-
S-19 Pink M:- Butt=Black + - + - Salmonella spp
Rod I:+ Slant=Red
U:-

Fig 4.3: MIU test results. One on left is control.

Fig 4.4: MR-V/P test result.
Fig 4.5: TSI agar slant.

4.6 Antibiotic Susceptibility Patters of Isolated Salmonella:

After 24 hour of incubation,to determine sensitivity inoculated Muller — Hinton agar plates were
observed. Isolates from poultry products identified as Salmonella were introduced antibiotic susceptibility test
by Kirby —Bauer method. Sensitivity pattern of Salmonella is as follows:-
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Table 4.6: Antibiotic sensitivity of isolates.

Sample | Sample NAL CIP ERYL1 | TET [ AMP GEN RIF [ STP10O | KAN AZM
type No 300¢g 50g 50g 300g 100g 100g 50g | g 3000g 1500g
S-1 R R R R R R R R R R
S-2 S S I R S 1 R S 1 R
S-3 R S R R R R R R R R
S-12 I S R R R R R R S R
Poultry S-13 I R R I R R R R R R
Meat S-20 R 1 R R S R R R 1 R
S-10 R 1 R R 1 1 R R 1 R
S-16 S S R R R S R 1 S R
Poultry S-18 R R R R R [ R R R R
Feces
S-19 R S R R S S 1 S S R

Table 4.7: Antibiotic Resistance of salmonella isolates.

Antibiotic disc Resistance Intermediate Sensitivity
NA 30 60% (6/10) 20% (2/10) 20% (2/10)
CIP5 30% (3/10) 20% (2/10) 50% (5/10)
ERY 15 90% (9/10) 10% (1/10) -
TET 30 90% (9/10) 10% (1/10) -
AMP10 60% (6/10) 10% (1/10) 30% (3/10)
GEN 10 50% (5/10) 30% (3/10) 20% (2/10)
RIF5 90% (9/10) 10% (1/10) -
STP 10 70% (7/10) 10% (1/10) 20% (2/10)
K 30 40% (4/10) 30% (3/10) 30% (3/10)
AZM15 100% (10/10) - -

Fig 4.7: Antibiotic resistance pattern against Salmonella.

IV. Discussion:

Poultry is growing and an under develop industry in Bangladesh. In recent years, many diesease of
poultry animals have been seen in Bangladesh. Mostly, those diseases were caused by pathogen which was
foreign or emerging pathogens. Salmonella and disease caused by Salmonella are seen often. However, the
pathogen and disease caused by it are not abundant.

In-vitro antibiotic sensitivity pattern of isolated Salmonellae was performed against 10 commonly used
antibiotics belonging to different groups. After incubation, plates were examined and diameters of the zone of
inhibition for individual antibacterial agents were designated as highly sensitive, moderately sensitive, less
sensitive and resistant (Table 4.6).

Among the isolates 50% were highly sensitive to ciprofloxacin, 30% and were to Amplicilin and
Kanamycin respectively while 20% to Nalidaxic acid and Streptomycin. However 10% were moderately
sensitive to Erythromycin and Tetracyclin while were Streptomycin, Rifampicin. 30%, 20% and 10% were
found to be less sensitive to Gentamycin, Nalidixic acid and Rifampicin. As regard effectivity of the antibiotics,
100% were highly resistant to Azithromycin and 90% resistant to Erythromycin while 70% were resistant to
Streptomycin and 60% Nalidixic acid(Table:4.7).Rest of the antibiotics exhibited medium antimicrobial activity
against the isolates.

The development and use of antibiotic has been one of the most important steps towards controlling of
infectious bacterial diseases in 21st century. However, the subsequent appearance and spread of antibiotic
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resistance in pathogenic organisms have made many currently available antibiotics ineffective. To successfully
fight the increasing number of drug resistant and multi drug resistance bacteria, extensive knowledge of the
molecular mechanisms of acquiring antibiotic resistance and updated information is required. From the present
study, it could be concluded that public health awareness should be developed to reduce the incidence of
Salmonellosis among the people in order to avoid food borne illness. Proper treatment should be done with strict
sanitary measures
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