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Introduction

* The increasing incidence of antibiotics-resistant infections
coupled with a declining antibiotic pipeline has created a
global public health threat (Davies et al).

« Salmonella enterica is a significant food borne pathogen of
humans causing upto an estimated 1.3 billion cases of
diseases worldwide annually(WHO).

* |t can result in any of four distinct syndromes:
enterocolitis/diarrhea, bacteremia, enteric(typhoid) fever,
and chronic asymptomatic carriage.(Cobum B etal)



Pathogenesis and Disease Syndrome of
Salmonellosis

 The pathogenicity of Salmonella depends on the invasive
properties and the ability of the bacteria to survive and
multiply within the cells, particularly macrophages.

« Clinical signs include anorexia, diarrhea, dehydration,
weakness and high mortality.
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Diseases Humans Get from Backyvard Chickens



Material and I\/Iethods
Study area S

Study design: Cross-sectional study
Study duration: May 2017 to November 2017

Study population: 21 Slaughter houses, 12 Commercial
Poultry farms

» 286 samples collected for lab processing



Microbial Methodology|  Poultry related Samples
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Biological Samples:
Gizzard, Liver, Intestine, Skin, Muscle, Spleen, Heart, Eggs

N—

Environmental Samples:
Feed, Litter, Source Water, Swab Samples from farm house/vehicle wall
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Activation and Primary Culture
Non-Selective Enrichment (BPW) Broth at
37°9C for 12-18 hrs

Transfer and short-term Storage
Non-Selective Enrichment (BPW)*

Transfer fresh broth culture

Selection of Salmonella Genus

Selective Enrichment (RV)** Broth 42 9C for 12-18 hrs
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S. enteric typhimurium 14028s strain

Selection S. enterica

Inoculated into XLD incubated at 37 °C for 12-18 hrs

(+Ve Control)
Suitable Bacterial Strain
(-Ve Control)

A

A 4

Isolation of Single Colony S. enterica by Radial Streaking and Culture/Sub-culture on XLD
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Black Center Colonies: H,S production

S. enterica Colony Characterisation on XLD

R +Ve S. enterica Storage:
" (20% Glycerol Stock at -80 °C)

v

Perform Biochemical Test* as required:
Methyl Red test, Voges Proskauer Test, Motility Indole Ornithine (MIO) Simmon’s Citrate Agar, Triple Sugar Iron Agar
Result Analysis of Biochemical Tests and Screening on S. enterica

v

Culture from single screened S. enterica colony on Nutrient Broth(NB)

¥

Antibiotic Sensitivity Test: Agar Disc Diffusion (Kirby-Bauer)

v

Culture/Sub-culture of Resistance/Sensitive strains on NA (20% Glycerol Stock at -80°C)

Long-term characterized strain storage:
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Table : Antibiotic resistance patterns of Salmonella spp

Antibiotics No. of Outcome of isolates

SElELE L2180 Sensitive Intermediate | Resistance
Gentamycin(10mcg) 179 174(97.20) 0(0) 5(2.8)
Ciprofloxacin(10mcg) 179 157(87.7) 5(2.8) 17(9.5)
Azithromycin(30mcg) 179 160(89.3) 11(6.14) 8(4.4)
Tetracycline(30mcg) 179 4(2.23) 0(0) 175(97.7)
Meropenem(10mcg) 179 179(100) 0(0) 0(0)
Methicilin(5mcg) 179 0(0) 8(4.4) 171(95.5)
Erythromycin(15mcg) 179 60(33.51) 109(60.89) 10(5.5)
Vancomycin(30mcg) 179 10(5.6) 44(24.5) 125(69.8)
Colistin(25mcg) 179 23(12.8) 0(0) 156(87.15)




Molecular Platform

AMR Salmonella strains culture and pellet storage and transferred to CMDN molecular Lab.
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DNA Extraction
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Detection of AMR Genes: RT-PCR based molecular technique (Qiagen, Germany)
aacC2 (BPARO0367A), mecA (BPARO0374A), NDM (BPARO0402A), VIM-1 group (BPAR00403A), QnrS (BPAR00441A),
mefA (BPAROO445A), tetA (BPAR00449A), vanB (BPARO0451A), ereB (BPARO0431A), ermA (BPAR00442A), OXA-62
(BPAR0O0430A), IMP-1 group (BPAROO398A)

S/N Antibiotics tested Gene/product code Antibiotic Discs

1 Aminoglycosides aacCl (BPAR00367A; BBARO0367A) Gentamicin

2 Beta-lactams mecA (BPAR00374A; BBAR0O0374A) Methicillin

3 Cephalosporins NDM (BPAR00402A; BBAR0O0402A Imipenem/Meropenem

4 Cephalosporins VIM-1 group (BPARO0403A; BBARO0403A) Meropenem

5 Quinolones and fluoroquinolones QnrS (BPAR00441A; BBAR00441A) Ciprofloxacin

6 Macrolides, lincosamides, and mefA (BPAR00445A; BBAR00445A) Azithromycin/Clindamycin
streptogramins

7 Tetracyclines tetA (BPARO0449A; BBAR00449A) Tetracycline

8 \Vancomycin vanB (BPAR0O0451A; BBAR0O0451A) VVancomycin

9 Erythromycin ereB (BPAROO431A; BBAR00431A) Erythromycin

10 Macrolides, lincosamides, and ermA (BPAR00442A; BBAR0O0442A) Erythromycin
streptogramins

11 Beta-lactams OXA-62 (BPAR0O0430A; BBARO0430A) Oxacillin

12 Beta-lactams IMP-1 group (BPAR0O0398A; BBARO0398A) Imipenem




Result

Percentage of positive isolates of Salmonella spp from Poultry related
samples

H Biological samples (n=149)

B Environmental samples (n=30)




Percentage of positive isolates of Salmonella spp from various poultry (farms, n=12)

related environmental samples (n=30)

0%

H Water (n=0)

B Vehicle swab (n=7)
® Soil/litter (n=4)

B Farm swab (n=8)
® Feces (n=6)

H Feed (n=5)



Percentage of positive isolates of Salmonella spp from various biological samples (n=149)

" Egg (n=0)

B Gizzard (n=21)

0%

B Heart (n=20)

B Intestine (n=25)
B Liver (n=22)

¥ Muscle (n=23)
® Skin (n=23)

© Spleen (n=15)




Farm level prevalence of Salmonella spp

No. of samples tested
[N
U

Satisfactory

Unsatisfactory

Average

M No.of tested

20

22

30

B No.of isolate

5

15

10




I Resistance M Intermediate M Sensitive

87.15%
Colisitin(25mcg) 12 8% °
69.8%
Vancomycin(30mcg) T 24.5% °
) - oy 0
Erythromycin(15mcg) 33.519% 60.89%
95.5%
Methicilin(5mcg) 0 4.4% °
:
Meropenem(10mcg) DO%
. | 7.7%
Tetracycline(30mcg) 2 239%
Azith in(30 Sl
zithromycin(30mcg) 89 3%
_ _ » 9.5%
Ciprofloxacin(10mcg) 37 7%
G (10 " 2.8%
entamycin(10mcg) 7 504

Figure showing antibiotic resistance patterns of isolates




Genotypic antimicrobial resistance pattern of Salmonella spp (n=179)

No. of positive isolates

aacCl 2(1.12%)
mecA 5(2.7%)
NDM 1(0.5%)
VIM 1(0.5%)
Qnrs 64(35.75%)
mefA 20(11.17%)
tetA 150(83.79%)
vanB 3(1.67%)
ereB 3(1.67%)

eramA 2(1.12%)

Oxa62 1(0.5%)

IMP-1 2(1.12%)



Multiple antibiotic resistance gene patterns of Salmonella spp (n=179)

Antibiotic resistance gene | No. of positive isolates

aacCl+ tetA 2(1.17%)
mecA+ ereB 1(0.5%)
mecA+Qnrs 3(1.6%)
VIM-1+tetaA 2(1.17%)
Qnrs+VanB 3(1.6%)
Qnrs+mefa 5(2.7%)
Mefa+tetA 17(9.49%)

NDM+mefa+ereB+IMP-1 1(0.5%)



Emergence of plasmid-mediated colistin resistance
mechanism MCR-1 in animals and human beings in China:
a microbiological and molecular biological study

Yi-Yun Liu®, Yang Wang®, Timothy R Walsh, Ling-Xian Yi, Rong Zhang, James Spencer, Yohei Doi, Guobao Tian, Baolei Dong, Xianhui Huang,
Lin-Feng Yu, Danxia Gu, Hongwei Ren, Xiaojie Chen, Luchao Lv, Dandan He, Hongwei Zhou, Zisen Liang, Jian-Hua Liu, Jianzhong Shen

——— MCR-1.2_Enterobacteriaceae
e SPQB4451.1_Escherichia_coli
mcr-1(Colistin Resistant Genes) ———— MCR-1.1_Gammaproteobacteria
——= MCR-1 family Escherichia coli(2)

—C MCR-6.1_Moraxella_sp. MSG47-C17
mer-2.2_Moraxella_sp. MSG47-C17

5 MCR-2.2 Maraxella_pluranimalium
mer-2.1_Moraxella_pluranimalium
MCR-2.1_Escherichia_coli
MCR-2_family_Shigella_sonnel
e mcr+3.1_Ent acteriaceae
fo——————*mcr-3.2_| maoniae
] F——emcr-3.4_Enterobacteriaceae

-3.19_Citrobacter_freundii

1
3 —: erichia_coli

1 mcr<3.3 monas_veroni
4 2 mer- romonas allosaccharophila
mer-3. Inderomonas_media

— -4 Salmonells sp
————————e micr-5_Salmonella_enterica_s u'r.;:r. _entenca_serovar_Paratyphi_B
————— ASS583018.1_Providencia_stuartii
—— WP_106743337.1_MCR-1_family_Escherichia_coli
= WP_086483366.1_MCR-1_family_Escherichia_coli
+F—— MCR-1.12_Escherichia_coli
= MCR-1.4_Escherichia_coli
{ MCR-1,6_Salmonella_enterica
MCR-1,6b_Salmonella_enterica
e MCR-1.11_Escherichia_coli
e MCR-1.3_Escherichia_coli
——= Mcr-1_partial_Salmonella_enterica_subsp._enterica_serovar_Typhimurium
——= MCR-1_family_Escherichia_coll
= MCR-1.9_Escherichia_coli
p-——————a MCR-1.7_Escherichia_coli
—————— MCR-1.10_Moraxella_sp._MSG13-C03
100bp DNA ladder ————= MCR-1.5_Escherichia_coli
—————= MCR-1.13_Escherichia_coli
# MCR-1 family Escherichia coli(3)
‘= ARV76223,1_Escherichia_coli
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2% Gel Electrophoresis




Conclusion

 High prevalence of antimicrobial resistance of
Salmonella enterica In biological and food samples
reflect main reservoir sources that can be transmitted to
human

o Efforts needed

— to reduce the survelillance of resistance of Salmonella
In chicken and commercial poultry farms

— guidelines adoption for prudent use of antimicrobial
agents In animals, passage of new food safety
regulations & reduction in number of pathogens on
farms and slaughter houses.
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