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AMR In bacteria Is not a new Issue.

Staphylococci

b=

No growth /

close to mould

Alexander Fleming's
discovery of penicillin in 1928

“It 1s not difficult to
make microbes
resistant to penicillin in
the laboratory by
exposing them to
concentrations not
sufficient to kill them,
and the same thing has
occasionally happened
In the body......."




AMR dynamically develops.
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AMR dynamically spreads.

Global spread of NDM-1 superbugs

E. coli and K. pneuminiae harboring New Delhi metallo B-lactamase (NDM-1)

https://www.graphicnews.com/index.php/en/pages/26737/science-ndm-1-superbug



AMR dynamically spreads.
Global spread of NDM-1 superbugs

E. coli and K. pneuminiae harboring New Delhi metallo B-lactamase (NDM-1)

= May-E. coli with NDM-1 in UK

= June-First report in
Enterobactericeae the US

= July-A. baumannii with

NDM-1 in Chennai, India Edmonton, Alberta due

. " August-First report in to Acinetobactor with
First report of Ontario, Canada NDM-1

a K. pneuminiae = September-First case in Japan
isolate carrying
NDM-1 India

= May-A patient died in

= October-First report in Iragi
referred to Lebanon
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https://www.graphicnews.com/index.php/en/pages/26737/science-ndm-1-superbug



Multidrug resistant (MDR) bacteria “Superbugs”
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Antimicrobials are shared in human and veterinary medicine.

Food animals '
Species Treatment Prevention AGPs
AMGs (GEN, NEO, Cattle, Cow, Poultry, v v 4 v
STR) Swine, Sheep : :
: AMO, AMP Cattle, Cow, Poulltry, v v v i v P v
Swine, Sheep : : :
Ceftiofur Cattle, Cow, Poultry, 4 v v : v
Sheep, Swine : :
VAN Poultry, Swine
ERY, TYL, TIL Cattle, Poultry, Swine v v Vo v P v
SPC Poultry, Swine v v P v
TET, OXY, CHL Cattle, Cow, Poultry, v v v v PV
Swine, Sheep

Modified from http://mrls.cvm.msu.edu/veterinary-public-health-module






One Health complexity of AMR
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Our Research on epidemiology & mechanisms of AMR in foodborne
pathogens in Thailand & other Southeast Asian countries
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Class 1 integrons as a mean for MDR bacteria dissemination

Class 1 integrons

Integrase gene ‘4— Gene cassettes in variable region —<+— conserved region —*

« Coselection of many resistance
genes by a single antibiotic
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‘ GenR
( R-plasmid
Class 1 integrons

GenR Gentamicin resistance gene; TetR Tetracycline resistance gene; StrepR Streptomycin resistance gene



e dfrAl2-aadA2 is widespread in Thailand

sull
E. coli
Salmonella
Salmonella /% ;sr"‘ dfrAlZ-aadAz
E.coli "' W
Ny “ Salmonella, P. aeruginosa,

Salmonellz! v Qo A . baumanii

AMR is
One Health issue.

dfrA12, resistance to trimethoprim
aadAZ, resistance to streptomycin & spectinomycin



‘® Global spread of dfrA12-aadA2

Germany
(E. coli from pigs)

4

Spain
(E. coli from human &
food animals)

P _’
7 pes

Canada

(E. coli from beef
cattle)

USA
(Sal from pork)

derless.

Norway
(E. coli from cattle )

China
(Sal E. coli from
pigs)

(Salfrom poultry;

Korea

E. coli from
humans )

) Y

Taiwan
(Sal from pigs)

Vietham

(Sal from poultry)

=
=

Laos

(Sal from
pigs/poultry etc)

Cambodia
(Sal, E. coli from
pigs, pork)

Thailand

( Sal from poultry, pig
pork, chicken human)

E. coli from pigs




s Class 1 integrons-Animals & humans

Bacteria Source Gene

Salmonella Dairy cows dfrAl2-addA2, aadA, aadAl
Poultry and swine dfrAl, dfrAl2-addA2, aadAda, blayge 4

Pork, Chicken, humans  dfrAl2-addA2, blapge ,, aadA2
Dogs & cats (n=122) dfrAl2-addA2, dfrAl12

Commensal E. coli Pigs dfrAl2-addA2, aadAl, aadA22, aadA2
Aeromonas hydrophila Nile telapia dfrAl2-addA2, dfrAl, aadA2
Pseudomonas aeruginosa  Humans dfrAl, aadAl, dfrAl2-aadA2

aadB, cmlA, aadAl..........
Acenitobacter baumannii Humans dfrAl, aadAl, dfrAl2-aadA2, aadB,

cmlA, aacA4, catBS§,.....

AMR genetically links.

Khemtong & Chuanchuen (2008) Microb Drug Resist.; Chuanchuen et al (2010) Foodnorne Pathog. Dis. :
Wannaprasat et al (2011) Int. J. Antimicrob. Agents; Lukkana et al (2012) J. Vet. Med. Sci. R: Poonsuk, C. Tribuddharat and R. Chuanchuen (2012)
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» Polymyxin E, a cationic polypeptide

« Narrow spectrum-bactericidal against
most Gram (-) bacilli

* One of the last resort antibiotics for
MDR bacterial infections

 Colistin is not used to treat dogs and cats.

e Plasmid-Encoded Colistin Resistance

MCR-1 and MCR-2 proteins:
phosphoethanolamine transferase enzyme



Colistin resistance and mcr genes

30 countries across mcr-1
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Plasmid-mediated colistin resistance mcr in E. coli from pigs

% mcr genes in E. coli (n=454)
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20 13
10 2 1.4 5.4 7 ;
0
Healthy pigs (n=354) Sick pigs (n=100)
« Low prevalence in « Five E. coli from * Most common
healthy (7.6%) & fattening pigs . Ca_n l?e found in
sick pigs (20%) colistin susceptible

strains

Trongjit et al, 2022. Scientific Report



Colistin resistance and mcr genes

mcr-2 & mcr-3,

m E. coli
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PLOS ONE

TR T WGS and characteristics of E. coli with coexistence

of ESBL and mcr genes from pigs

rch Unitin Microblal Food Safety and Antimicroblal Resistance, Department of Veterinary Public
U lence, Chulalongkom University, Bangkok, Thailand

This is why mcr-3 harboring are widespread.

NimC/NimA

phospholipase D dgkA AISKpn4o

| Trao:>| TrabJMrB1a>-| TraG

phospholipase D
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. ./] N — I
N s Tra0 X _Trabl/VirB10 >“ L) A1S432 mcr-3.1 AIS3 >
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E. coli plasmid pWIJ1, Ciszs 3 iso100 SOV

pig feces, China (KY924928)
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* The ISApI1 is the main driver of mobilized mcr-1

by horizontal gene transfer.

Trongjit & Chuanchuen, 2021



mcr-carrying ESBL producing E. coli carried both AMR and
virulence genes
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Mgaolgggmomsv Genome characterization of E. coli carrying ESBL and
mcr genes from pigs and humans using WGS

\ IncFIl plasmids carrying mcr-3.1

Tn3 family transposase iSPsy42
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AMR in One Health perspective

“Prevalence and molecular characterization of colistin-resistant,
ESBL/AmpC- and carbapenemase-producing Enterobacterales in
humans, animals and 1n the food chains in Lebanon”

Hiba AL MIR, PhD
Research assistant, DTU

314 EQAsia Workshop
Chulalongkorn University, Bangkok

7th November 2022




mcr-1 has been isolated from sources other than humans & food animals.

| diarrhea dogs -2020
mcr-1, K. pneumonia, faecal

. “‘ sample from dog — 2021
mcr-1, E. coli from rectal swab -
2020
mcr-2, 3,4, 5,9, 10, K.
pneumonia, faecal sample from

w China - mcr-1, E. coli from
&

- E. coli from river water,
Switzerland

dog — 2021 :
E. coli from
a S 4 imported ready-
China — mer-1, E. coli, faecal - | ~ to-eatvegetables
~ sample -2020 ‘ E
~-% mcr-1, E. coli, rectal swab, —
2017

mcr-1, E. coli from diarrhea-2018
mcr-1, K. pneumonia, UTI —

2021 | mesz | " E. coli, herring gull in
France - mcr-1, E. coli, faecal Lithuania and kelp
sample -2020 ! :

gulls in Argentina

Zhang, 2016; RuzauskasandVaskeviciute, 2016; Liakopoulos et al., 2016; Zurfuh et al., 2016



One health approach to combat colistin resistance

All sectors _ - ot
«Monitor AMU & AMR En\{lronment onitor waste from

-Determine susceptibility pharmaceutical industry &
«Contamination prevention T gqu?cullture_ |
*Scientific research to manage £ « entinel animals

esidue in waste =&8—== . Management of manure
. - Animal < Improve farm management
Human -qutor for_collst_ln . Prudently use of ABO
resistance in patients wd
«Evaluate combination £ #
therapy & s

*Re-evaluate use , I



Final thought

A multidisciplinary ONE HEALTH approach involving
a wide range of partners is needed to manage AMR.

o ¥
W

\\’

— 3

¢ Research and academic
mstltutlons

~ / \ \\
¢ "ol \ 1
= , International orgémzatlons

{

\

A

Governmental age cnes &
regulatory authorities )

The private sector \

L y/
/




Final thought

To initiate One Health approach to combat AMR,

| 2 3 4 9
*bring AMR into | «Strengthen * Build trust and | < Get all key * build AMR
the spotlight at | capacity for respect stakeholders NAP using a
a high-level less developed | between focal | involved at the | ‘plan of plans’

visibility and sector & build points to build | beginning.
establish the lacking sustainable

national capacity. multisectoral 5

 Always build
evaluation
platform in
parallel with
Implementation.

governance collaboration.

framework at
an early stage.
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