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Burden of Antibiotic Resistance

DRUG RESISTANCE, GROWING PROBLEM

WHAT IS ANTIMICROBIAL | LATEST ICMR NATIONAL SURVEY
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Multidrug-resistant
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Drug-resistant bacteria
responsible for only a small
number of infections but
detection can help

Deaths From Drug-Resistant
Infections Set To Skyrocket

Predicted mortality from antimicrobial-resistant’
infections (AMR) versus today's common causes of deaths
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PHARMACEUTICAL INDUSTRIES

Areas affected because of the spread of AMR



Meta-data of Dairy Farms Selected for Resistome Analysis

Details of soil and wastewater in selected dairy farms

Soil
fertilization

Treatments
given to
wastewater

Manure

Equalization,
followed by the
utilization of
UASB (Upflow
Anaerobic
Sludge Blanket)
and aerobic
sedimentation

Manure
Fertilizer

Compost

Collected
along with
dung and
applied to
crop land

Manure
Fertilizer

Compost

Treated by
sedimentat
ion
technique

Manure
Fertilizer

Compost

None

History of antibiotics used in selected dairy farms

Exposure to
antibiotics

Route of
exposure

Purpose

Farm

Amoxicillin
Cefexime
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Ceftriaxone
Enrofloxacin
Gentamicin
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Tetracycline
Oral
Intramammary infusions
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Therapeutic only

(B yes II: no)

Total sample size: 192 (milk (48), faeces (48), soil (48) and wastewater (48))



Execution of Isolation of Putative Antibiotic Resistant Bacteria using Culturomics
Approach

Milk Faeces Soil Wastewster

Milk Faeces Soil Wastewsater




Potential Antibiotic Resistance in Organized Dairy Production Systems
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Potential Antibiotic Resistance in Organized Dairy Production Systems
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Suspected Antibiotic Resistant Bacteria in Milk, Faeces, Soil & Wastewater

faeces, soil & wastewater

A 24 57 51 111 243 37

B 46 30 44 18 138 21
Wastewater
31%
C 23 43 45 47 158 24
D 30 39 21 25 115 18 : R SCES
b 26%
Total 123 169 161 201 654

% 19 26 24 31




Cluster analysis of suspected ARB isolated from farm A
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Rows are centered; unit variance scaling is applied to rows. Both rows and columns are clustered using correlation distance and average linkage



Isolate ID
AF1LA
AF1LCF
AF1LCI
AF1LCT
AF1LD
AF1LG
AF1PD
AF1PT
AF1VCI
AF1VT
AF2LA
AF2LCF1
AF2LCH
AF2LCI
AF2LT
AF2PA1
AF2PA2
AF2PCH1
AF2PCH3
AF2PCT2
AF2PCT3
AF2PD1
AF2PD2
AF2PG1
AF2PG2
AF2VA2
AF2VCF
AF2VCI
AF2VD1
AF2VD2
AF2VG
AHILCF
AH1LG1
AH1LG2
AH1PCH1
AH1PCH2
AH1PCH3
AH1PCI
AH1PCT
AH1PG1
AH1PT
AH1VAL
AH1VA2
AH1VCF
AH1VCH
AH1VCT
AH1VG
AH1VT1
AH1VT2
AH2LA1
AH2LA2
AH2LCH
AH2LD
AH2LG

Acc. No.

OP204136
0OP204137
OP204138
OP204139
OP204140
OP204141
0OP204142
OP204143
0OP204144

NA

0P218222
0OP218223
0OP218224
0OP218225
0P218227
0OP218228
0OP218229
0OP218230
OP218231
OP218176
0P218233
0OP218234
0OP218235
0OP218236
0OP218237
OP217984
0OP204110
0OP204119
0OP204120
0OP204121
0P204122
0P204123
0OP204125
OP204111
OP204112
OP204113
0P204114
0OP204115
0OP204116
0OP204117
OP204118
0OP217077
0P217078
0OP217079
0OP217080
0OP217081

Species

Shigella flexneri
Enterococcus munditii
Escherichia fergusonii
Enterococcus munditii
Leuconostoc lactis
Enterococcus mundtii
Escherichia fergusonii
Escherichia fergusonii
Escherichia coli
Escherichia coli
Comamonas jiangduensis
Enterococcus mundtii
Shigella spp.
Comamonas jiangduensis
Enterococcus munditii
Comamonas jiangduensis
Comamonas jiangduensis
Acinetobacter seohaensis
Pseudomonas parafulva
Pseudomonas putida
Acinetobacter seohaensis
Acinetobacter johnsonii
Comamonas jiangduensis
Comamonas jiangduensis
Comamonas jiangduensis
Escherichia marmotae
Providencia rettgeri
Providencia rettgeri
Providencia rettgeri
Cronobacter condimenti
Escherichia fergusonii
Acinetobacter soli
Escherichia fergusonii
Shigella flexneri
Pseudomonas stutzeri
Pseudomonas stutzeri
Pseudomonas guguanensis
Brucella intermedia
Pseudomonas nitrititolerans
Pseudomonas hibiscicola
Enterobacter mori
Aeromonas caviae
Aeromonas caviae
Aeromonas caviae
Staphylococcus epidermidis
Staphylococcus epidermidis
Enterococcus durans
Pseudomonas stutzeri
Pseudomonas guguanensis
Klebsiella variicola
Escherichia fergusonii
Lactococcus cremoris
Enterococcus gallinarum
Enterococcus mundtii

Isolate ID
AH2LT2
AH2PCH
AH2PCI1
AH2PCI2
AH2PCT1
AH2PCT2
AH2PG2
AH2VA2
AH2VCF
AH2VCH
AH2VCI
AH2VD1
AM1LCF
AM1LG
AM1PA1
AM1PCF
AM1PCT
AM2PA
AM2PCF
AM2PD
AM3LA2
AM3LCT
AM3LG
AM3PAL
AM3PCI
AS1LCI
AS1LD
AS1PCF1
AS1PCH1
AS1PCH2
AS1PG2
AS1VA
AS1VCF
AS1VCT
AS1VD
AS2LAL
AS2LA2
AS2LCF1
AS2LCF2
AS2LCH
AS2LCT
AS2PCF2
AS2PCH
AS2PCH
AS2PCT1
AS2PCT2
AS2PCT3
AS2PG2
AS2PG3
AS2VA
AS2VCF1
AS2VCF2
AS2VCT
AS2VD
AS2VT
AS3LD

Isolates Submitted to Public Domain

Acc. No.

OP217082
OP217083
OP217084
OP217085
OP217086
0OP217087
0P217088
OP217089
OP217090
OP217091
0OP217092
OP177701
OP177699
OP177698
OP177700
OP218219
0P218220
0OP218221
OP218198
OP218199
OP218200
0OP218201
0P218202
OP204126
0OP204127
OP204128
OP204129
OP204130
0OP204131
OP204132
OP204133
OP204134
OP204135
OP204145
0OP204146
0OP204147
0P204148
OP204149

OP217065
OP217066
0OP217066
OP217067
OP217068

OP217069
OP217070
OP217071
0OP217072
OP217073
OP217074
OP217075
OP217076
0OP218187

Species

Enterococcus casseliflavus
Acinetobacter pittii
Acinetobacter johnsonii
Enterococcus munditii
Stenotrophomonas maltophilia
Kurthia populi
Stenotrophomonas maltophilia
Enterobacter hormaechei
Pseudomonas taiwanensis
eschereichiea fergusonii
shigella flexneri

Aeromnonas caviae
Staphylococcus aureus
Staphylococcus haemolyticus
Sphingobacterium humi
Staphylococcus haemolyticus
Escherichia spp.
Enterococcus mundtii
Comamonas jiangduensis
Enterococcus munditii
Stenotrophomonas maltophilia
Bacillus aerophilus
Escherichia fergusonii
Stenotrophomonas maltophilia
Escherichia fergusonii
Enterobacter mori

Bacillus safensis

Bacillus australimaris
Enterobacter mori
Pseudomonas stutzeri
Pseudoxanthomonas suwonensis
Brucella pseudintermedia
Brucella anthropi

Brucella pseudintermedia
Aeromonas taiwanensis
Brucella pseudintermedia
Pseudomonas mendocina
Stenotrophomonas terrae
Ochrobactrum soli
Stenotrophomonas terrae
Stenotrophomonas acidaminiphila
Pseudomonas guguanensis
Pseudomonas taiwanensis
Pseudomonas taiwanensis
Bacillus wiedmannii

Bordetella petrii
Stenotrophomonas nitritireducens
Cupriavidus taiwanensis
Cupriavidus taiwanensis
Aeromonas taiwanensis
Brucella intermedia
Agrobacterium fabrum
Agrobacterium fabrum
Brucella intermedia

Brucella pseudintermedia
Providencia rettgeri

Isolate ID
AS3PA
AS3PCF
AS3PCH
AS3PCI2
AS3PCT
AS3PD
AS3VCF
AS3VCH
AS3VD
AS3VG
AW1LA
AWI1LCT2
AW1LD1
AWI1LG3
AW1PAl
AW1PA2
AW1PA3
AW1PCF1
AW1PCF2
AW1PCF3
AW1PCF4
AW1PCH1
AW1PCH2
AW1PCH3
AW1PCH4
AW1PCI1
AW1PCI2
AW1PCI3
AW1PCT1
AW1PCT3
AW1PD1
AW1PD3
AW1PD4
AW1PG1
AW1PG2
AW1PT1
AW1PT2
AW1PT3
AW1VCF
AW1VCI
AW1VCT1
AW1VD3
AW1VG
AW1VT
AW2LA1
AW2LA2
AW2LCF
AW2LCI
AW2LCT
AW2LD
AW2LG
AW2LT
AW2PAL
AW2PA2

Acc. No.

0OP218188
OP218189
0OP218190
0OP218191
0P218192
0OP218193
OP218194
OP218195
0OP218196
0OP218197
OP164575
OP164576
OP164577
OP164579
OP164586
0OP197929
0OP198013
0OP198014
0OP215203
OP198017

0OP198031

0OP198032
OP198059

OP198060

0OP198061

0OP198062
OP199050
OP199051
OP199052
OP199053
0OP199054
OP164580
OP164583
OP164584
0OP164585
OP164586
0OP217093
0OP217094
0OP217095
0OP217096
0OP217097
0OP217981
0OP217982
0OP217983
0OP217984

Species

Pseudomonas azotoformans
Providencia vermicola
Enterobacter mori

Bacillus safensis
Providencia rettgeri
Providencia rettgeri
Shigella flexneri
Escherichia fergusonii
Pseudomonas taiwanensis
Pseudomonas taiwanensis
Aeromonas caviae
Shigella flexneri
Stenotrophomonas pavanii
Enterococcus faecium
Escherichia marmotae
Shigella flexneri
Pseudomonas taiwanensis
Shigella boydii
Escherichia fergusonii
Shigella flexneri
Escherichia fergusonii
Klebsiella pneumoniae
Acinetobacter variabilis
Acinetobacter variabilis
Acinetobacter variabilis
Acinetobacter soli
Acinetobacter soli
Acinetobacter pittii
Acinetobacter pittii
Pseudomonas fulva
Atlantibacter hermannii
Acinetobacter seohaensis
Denitrificimonas caeni
Escherichia fergusonii
Stenotrophomonas maltophilia
Escherichia fergusonii
Psychrobacter pulmonis
Stenotrophomonas pavanii
Pseudomonas stutzeri
Enterobacter cloacae
Staphylococcus haemolyticus
Staphylococcus haemolyticus
Kosakonia cowanii
Escherichia fergusonii
empedobacter falsenii
eschereichiea fergusonii
enterococcus faecium
Acinetobacter johnsonii
Escherichia fergusonii
Empedobacter falsenii
Empedobacter falsenii
Escherichia coli

Bacillus cereus
Acinetobacter seohaensis

Isolate ID
AW2PCF
AW2PCH
AW2PCH
AW2PCI2
AW2PCT
AW2PD1
AW2PD2
AW2PG1
AW2PG1
AW2PG2
AW2PT1
AW2PT2
AW2VCF1
AW2VCF2
AW2VCI
AW2VCT
AW2VD1
AW2VD2
AW2VT1
AW2VT2
AW3LA
AW3LCF
AW3LCH
AW3LCI
AW3LCT
AW3LG
AW3LT
AW3PA
AW3PCF
AW3PCH
AW3PD1
AW3PD2
AW3VA
AW3VA2
AW3VCF
AW3VCH2
AW3VCI1
AW3VCI2
AW3VCT1
AW3VT2
BF1LA
BF1LCF
BF1LCH
BF1LCI
BF1LCT
BFILT
BF1PA
BF1PCF
BF1PCI |
BF1PCI Il
BF1PCT
BF1PCT A
BF1PD A
BF1PD B
BF1PG Il A
BF1PG Il B

Acc. No.

OP217985
OP217987
OP217986
OP218203
OP218204
0OP218205
OP218206
0OP218207
OP218207
OP218208
OP218209
0OP218210
OP218211
0OP218212
OP218213
OP218214
OP218215
OP218216
OP218217
0OP218218
0OP218170

OP218171
0OP218172
0OP218173
OP218174
0OP218183
OP218184
0OP218185
0OP218186
0OP218175
0OP218176
0OP218177
OP218178
OP218179
0OP218180
0OP218181
0OP218182
MCC 50526

MCC 50519
MCC 50508
MCC 50534
MCC 50518
MCC 50500
MCC 50550
MCC 50567
MCC 50529
MCC 50513
MCC 50569
MCC 50570
MCC 50571
MCC 50572

Species

Bacillus cereus
Acinetobacter seohaensis
Pseudomonas parafulva
Acinetobacter seohaensis
Acinetobacter Iwoffii
Pedobacter terrae
Acinetobacter seohaensis
Pedobacter terrae
Streptococcus suis
Escherichia fergusonii
Rhizobium pusense
Pseudomonas aeruginosa
Klebsiella variicola
Enterococcus gallinarum
Klebsiella quasipneumoniae
Enterococcus mundtii
Enterococcus mundtii
Shigella boydii
Enterococcus asini
Comamonas jiangduensis
Citrobacter freundii
Brucella oryzae
Citrobacter europaeus
Shigella flexneri

Shigella flexneri
Weissella cibaria
Providencia rettgeri
Acinetobacter johnsonii
Acidovorax lacteus
Providencia rettgeri
Pseudomonas aeruginosa
Escherichia fergusonii
Enterobacter mori
Shigella flexneri

Shigella sonnei

Shigella flexneri
Escherichia fergusonii
Escherichia fergusonii
Escherichia fergusonii
Escherichia coli

Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Acinetobacter ursingii
Escherichia coli
Escherichia coli
Acinetobacter ursingii
Paenibacillus favisporus
Escherichia coli
Escherichia coli
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Isolate ID
BF1PT
BF1VA
BF1VCI
BF1VCT
BF1VG
BF1VTI
BF1VTII
BF2LD
BF2LT
BF2PT A
BF2PT B
BF2VA |
BF2VAIIl
BF2VCF
BF2VD
BMI1LA
BM1LCH |
BM1LCH II
BMILCIIA
BM1LG
BMILT
BM1PCF |
BM1PCF II
BM1PCH |
BM1PCH Il
BM1PCI |
BM1PCI Il
BM1PCT |
BM1PCT I A
BM1PD Il
BM1PG |
BM1PG Il
BM1PT
BM1VCF | A
BM1VCF I B
BM1VCF Il
BM1VCH |
BM1VCT Il
BM1VD
BM1VG
BM1VT Il
BM2LCI
BM2LG
BM2PA A
BM2PA B
BM2PCF
BM2PCH
BM2PCT
BM2PD
BM2VCF
BM2VCH
BS1LA
BS1LCF
BS1LCH

Acc. No.
MCC 50541
MCC 50553

MCC 50559
MCC 50566
MCC 50538
MCC 50549
MCC 50545
MCC 50542
MCC 50577
MCC 50578
MCC 50557
MCC 50551
MCC 50562
MCC 50540

MCC 50522
MCC 50532
MCC 50579

MCC 50516
MCC 50507
MCC 50520
MCC 50506
MCC 50515
MCC 50514
MCC 50565
MCC 50512
MCC 50528
MCC 50535
MCC 50533
MCC 50523
MCC 50573
MCC 50574
MCC 50511
MCC 50537
MCC 50531
MCC 50536

MCC 50555
MCC 50581
MCC 50582
MCC 50563
MCC 50539
MCC 50561
MCC 50543
MCC 50556
MCC 50548
MCC 50527
MCC 50552
MCC 50524

Species
Stenotrophomonas maltophilia
Escherichia coli
Escherichia coli
Escherichia coli
Acinetobacter baumannii
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Acinetobacter bereziniae
Acinetobacter baumannii
Escherichia coli

Acinetobacter ursingii
Chryseobacterium contaminans
Microbacterium resistens
Acinetobacter baumannii
Chryseobacterium contaminans
Stenotrophomonas maltophilia
Chryseobacterium contaminans
Staphylococcus warneri
Haematomicrobium sanguinis
Moraxella osloensis
Chryseobacterium contaminans
Chryseobacterium joostei
Ochrobactrum intermedium
Ochrobactrum intermedium
Stenotrophomonas maltophilia
Stenotrophomonas maltophilia
Stenotrophomonas maltophilia
Stenotrophomonas maltophilia

Kocuria salsicia

Escherichia coli

Escherichia coli
Chryseobacterium bovis
Escherichia coli
Chryseobacterium pennipullorum
Escherichia coli

Rhizobium radiobacter
Pseudomonas fulva
Stenotrophomonas maltophilia
Achromobacter spanius
Pseudomonas guariconensis

Isolates Submitted to Public Domain

Isolate ID
BS1LCI
BS1LG
BSILG A
BSILT
BS1PA |
BS1PCT
BS1PD
BS1PG II
BS1PT
BS1VCH
BS1VCT Il
BS1VD |
BS1VD Il
BS1VD2
BS2LCF
BS2LCT
BS2LD
BS2PCF Il
BS2PT
BS2VA
BS2VCF
BW1LC(I)/BW1LCIA
BW1LC(l)/BW1LCIB
BWI1LCT
BW1PG
BW2PCI
BW2PT
BW2VA
CF1LA
CF1PA
CF1PCT
CF1PD
CF1PT2
CF1VA
CF1VCF
CF1vCl
CF1vT
CF2LCF
CF2LCT2
CF2LG
CF2PA
CF2PCF
CF2PCT
CF2PT
CF2VAl
CF2VCF
CF2VCF
CF2vD
CF2vT
CM1LD2
CM1PCI
CM1PG1
CM1PG1
CS1LA
CS1LCF
CSILT

Acc. No.

MCC 50501
MCC 50525
MCC 50504
MCC 50505
MCC 50499
MCC 50530
MCC 50521
MCC 50503
MCC 50544
MCC 50517
MCC 50510
MCC 50502
MCC 50502

MCC 50560
MCC 50554
MCC 50546
MCC 50558
MCC 50575
MCC 50576
MCC 50547

MCC 50564
MCC 50926

MCC 50927
MCC 50928
MCC 50929
MCC 50930
MCC 50931

MCC 50849

MCC 50932
MCC 50850
MCC 50933
MCC 50851
MCC 50934
MCC 50853
MCC 50935
MCC 50936
MCC 50854
MCC 50937
MCC 50938
MCC 50855

Species

Stenotrophomonas maltophilia
Microbacterium paraoxydans
Chryseobacterium bovis
Achromobacter xylosoxidans
Stenotrophomonas maltophilia
Stenotrophomonas maltophilia
Stenotrophomonas maltophilia
Stenotrophomonas maltophilia
Pseudomonas taiwanensis
Achromobacter spanius
Ochrobactrum intermedium
Stenotrophomonas maltophilia
S. maltophilia

Paenibacillus favisporus
Achromobacter spanius
Escherichia vulneris
Rhizobium radiobacter
Staphylococcus hominis
Escherichia coli
Acinetobacter indicus

Ochrobactrum intermedium
Acinetobacter Iwoffii

Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli

Escherichia coli

Escherichia coli
Pseudomonas aeruginosa
Ochrobactrum intermedium
Pseudomonas aeruginosa
Pseudomonas aeruginosa
Escherichia coli

Bacillus cereus

Bacillus pumilus
Macrococcus caseolyticus
Macrococcus caseolyticus
Pseudomonas mosselii
Bacillus cereus

Isolate ID
CS1PCH
CS1PCI1
CS1PCI2
CS1PD1
CS1PD2
CS1VA
CS1VCF2
CS1VCH
CS1VD
CS1VD
CS1VG
CS1VT
CS2LA
CS2LCF
CS2LCH
Cs2LCl
CS2LT
CS2PA2
CS2PCT
CWILA
CWI1LCF
CWI1LCI
CWILCT
CWILG
CW1PA2
CW1PCF
CW1PCI
CW1PD
CW1PD
CW1PG
CWI1PT1
CWI1PT1
CW1PT2
CW1VvD
CW1VT2
CW2LA
CW2LClI
Cw2LD
CW2PCF
CW2vG
CwavT
D_JUL_22 074
DF1LA
DF1LCF
DF1LCH
DF1LCT
DF1LG
DF1LT
DF1PCT
DF1PD
DF1PT
DF1VA
DF1VCF
DF1VCH

MCC 50856
MCC 50939
MCC 50857
MCC 50858
MCC 50859
MCC 50940
MCC 50860
MCC 50942

MCC 50943
MCC 50944
MCC 50861
MCC 50862

MCC 50945
MCC 50863
MCC 50864
MCC 50865
MCC 50866
MCC 50867
MCC 50947
MCC 50868
MCC 50948
MCC 50869
MCC 50870
MCC 50871
MCC 50872
MCC 50873
MCC 50874
MCC 50875
MCC 50876
MCC 50580
MCC 50877

MCC 50878
MCC 50879
MCC 50880

MCC 50881
MCC 50882
MCC 50883
MCC 50884
MCC 50885

Species

Pseudomonas mosselii
Pseudomonas mosselii
Stenotrophomonas maltophilia
Enterobacter kobei
Pseudomonas putida
Pseudomonas monteilii
Pseudomonas aeruginosa
Paenarthrobacter ureafaciens
Pseudomonas aeruginosa
Ochrobactrum anthropi
Bacillus cereus

Bacillus subtilis
Enterobacter kobei
Acinetobacter towneri
Jonesia denitrificans
Acinetobacter johnsonii
Corynebacterium xerosis
Bacillus pumilus
Glutamicibacter arilaitensis
Bacillus cereus

Bacillus cereus

Bacillus pumilus
Providencia rettgeri
Staphylococcus warneri
Weisella cibaria
Glutamicibacter protophormiae
Bacillus pumilus
Providencia rettgeri
Serratia rubidaea
Escherichia coli
Escherichia coli

Escherichia coli
Bacillus pumilus
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli

Isolate ID
DF1VCI
DF1VCT
DF1VD
DF1VT
DF2LCT
DF2LT
DF2PA1
DF2PCF
DF2PCI
DF2PCT
DF2PD
DF2PT
DF2VA
DF2VCF
DF2VCT
DF2VT
DM1LA
DM1LCH
DM1LCT
DM1LT
DM1PT
DM1VCF
DM1VCH
DM1VCT
DM1VT
DM2LCH
DM2LT
DM2PCH
DM2PT
DM2VCH
DS1LCF
DS1PA
DS1PCF
DS1PCF
DS1PCH
DS1PCI
DS1PCT
DS1PCT
DS1PG
DS1VCF
DS1VCF
DS1VCT
DS2LCF
DS2PCF
DS2PCT
DS2PD
DWI1LA
DWI1LA
DWI1LCF
DW1PA
DW1PA
DW1PCF
DW1PD
DWI1PT
DW1VA
DW2LA
DW2LD
DW2LG
DW2PA
DW2PCF

Acc. No.

MCC 50886
MCC 50887
MCC 50888
MCC 50889
MCC 50890
MCC 50891

MCC 50892
MCC 50893
MCC 50894
MCC 50895
MCC 50896
MCC 50897
MCC 50898
MCC 50899
MCC 50900
MCC 50901
MCC 50902

MCC 50903
MCC 50904
MCC 50905
MCC 50906
MCC 50907
MCC 50908

MCC 50909

MCC 50950
MCC 50910

MCC 50911
MCC 50951
MCC 50912
MCC 50913
MCC 50953
MCC 50914
MCC 50915

MCC 50916
MCC 50917
MCC 50955

MCC 50956
MCC 50918
MCC 50957
MCC 50958
MCC 50959
MCC 50960
MCC 50922
MCC 50923
MCC 50963
MCC 50964

Species

Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli

Bacillus pumilus

Bacillus pumilus

Bacillus pumilus
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli

Klebsiella pneumoniae
Pseudomonas aeruginosa
Pseudomonas aeruginosa
Enterococcus faecalis

Pseudomonas aeruginosa
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa
Pseudomonas aeruginosa
Enterococcus faecalis

Bacillus cereus
Ochrobactrum intermedium
Ochrobactrum tritici

Ochrobactrum anthropi
Ochrobactrum anthropi
Pseudomonas aeruginosa
Ochrobactrum intermedium
Ochrobactrum intermedium
Ochrobactrum tritici
Bacillus cereus

Escherichia coli

Morganella morganii
Morganella morganii
Pseudomonas mendocina
Pseudomonas oleovorans
Providencia rettgeri
Providencia rettgeri
Providencia alcalifaciens
Providencia alcalifaciens
Escherichia coli
Staphylococcus haemolyticus
Providencia alcalifaciens 1 1
Providencia rettgeri



Phylogeny and Distribution of Putative Antibiotic Resistant Bacteria

Pseudomonadota: 306

Bacteria: 393

Bacillota: 64

Ml Bacteroidota: 14

Actinomycetota: 9

Gammaproteobacteria: 258

I Alphaproteobacteria: 28

Ml Betaproteobacteria: 20
I Bacilli: 64

= Flavobacteriia: 11
Sphingobacteriia: 3

= Actinomycetes: 9

Made with SankeyMATIC

Enterobacterales: 146

I Pseudomonadales: 43

Moraxellales: 36

| Xanthomonadales: 26
= Aeromonadales: 7

J} Hyphomicrobiales: 28

I Burkholderiales: 20

l Bacillales: 39

Lactobacillales: 25

= Flavobacteriales: 11
Sphingobacteriales: 3

= Micrococcales: 8
Mycobacteriales: 1

Enterobacteriaceae: 120

! Morganellaceae: 25

— Yersiniaceae: 1

I Pseudomonadaceae: 43

I Moraxellaceae: 36

Xanthomonadaceae: 26
= Aeromonadaceae: 7
Brucellaceae: 23

= Rhizobiaceae: 5
Comamonadaceae: 11

= Alcaligenaceae: 7

— Burkholderiaceae: 2

 Bacillaceae: 23

m Staphylococcaceae: 13

— Paenibacillaceae: 2
Planococcaceae: 1

B Enterococcaceae: 19

Lactobacillaceae: 3

— Streptococcaceae: 2
Aerococcaceae: 1

m \Weeksellaceae: 11

— Sphingobacteriaceae: 3

= Micrococcaceae: 5

— Microbacteriaceae: 2

— Jonesiaceae: 1
Corynebacteriaceae: 1
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Potential Antibiotic Resistant Bacterial Community in Milk, Faeces, Soil and

Wastewater

Phylum level _
100% - Family level
90% Wastewater ]_—h_
80% - .
70% - _
60% - Faeces — -
50% - |
Milk
40% -
30% - 0% 20% 40% 60% 80% 100%
20% -
10% - ® Alcaligenaceae = Comamonadaceae = Morganellaceae
0% - = Paenibacillaceae = Aeromonadaceae = Corynebacteriaceae
& & N & ® Jonesiaceae ® Rhizobiaceae u Streptococcaceae
W« fv‘z’o < 4@;\ B Yersiniaceae ® Brucellaceae = Burkholderiaceae
< x&
S . . . . .
N B | actobacillaceae B Microbacteriaceae i Sphingobacteriaceae
. . ® Weeksellaceae m Xanthomonadaceae B Enterococcaceae
m Actinomycetota  ® Bacillota )
) m Staphylococcaceae u Bacillaceae i Pseudomonadaceae
& Bacteroidota ® Pseudomonadota ) i
= Moraxellaceae = Micrococcaceae i Enterobacteriaceae

The length of color-coded bars represents the abundance.
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Genus and Species Level Classification of Putative Antibiotic Resistant Bacteria

Genus No.

Escherichia [

Pseudomonas 42

Acinetobacter 34

No. Species

60 Escherichia coli

22 Escherichia fergusonii
2 Escherichia marmotae
1 Escherichia vulneris

11 Pseudomonas aeruginosa
7 Pseudomonas taiwanensis
5 Pseudomonas stutzeri
3 Pseudomonas guguanensis
2 Pseudomonas fulva
2 Pseudomonas mendocina
2 Pseudomonas mosselii
2 Pseudomonas parafulva
2 Pseudomonas putida
1 Pseudomonas azotoformans
1 Pseudomonas guariconensis
1 Pseudomonas hibiscicola
1 Pseudomonas monteilii
1 Pseudomonas nitrititolerans
1 Pseudomonas oleovorans
7 Acinetobacter seohaensis
6 Acinetobacter johnsonii
4 Acinetobacter baumannii
3 Acinetobacter pittii
3 Acinetobacter soli
3 Acinetobacter ursingii
3 Acinetobacter variabilis
2 Acinetobacter Iwoffii
1 Acinetobacter bereziniae
1 Acinetobacter indicus
1 Acinetobacter towneri

Stenotrophomonas

Providencia

Bacillus

Enterococcus

Shigella

Ochrobactrum

Staphylococcus

25

23

23

19

14

14

12

19 Stenotrophomonas maltophilia
2 Stenotrophomonas pavanii
2 Stenotrophomonas terrae
1 Stenotrophomonas acidaminiphila
1 Stenotrophomonas nitritireducens
16 Providencia rettgeri
6 Providencia alcalifaciens
1 Providencia vermicola
9 Bacillus cereus
8 Bacillus pumilus
2 Bacillus safensis
1 Bacillus aerophilus
1 Bacillus australimaris
1 Bacillus subtilis
1 Bacillus wiedmannii
10 Enterococcus mundtii
2 Enterococcus faecalis
2 Enterococcus faecium
2 Enterococcus gallinarum
1 Enterococcus asini
1 Enterococcus casseliflavus
1 Enterococcus durans
11 Shigella flexneri
2 Shigella boydii
1 Shigella sonnei
8 Ochrobactrum intermedium
3 Ochrobactrum anthropi
2 Ochrobactrum tritici
1 Ochrobactrum soli
6 Staphylococcus haemolyticus
2 Staphylococcus epidermidis
2 Staphylococcus warneri
1 Staphylococcus aureus
1 Staphylococcus hominis

14



Genus and Species Level Classification of Putative Antibiotic Resistant Bacteria

Continued...

Genus No.

10 [

Comamonas

Brucella

Enterobacter

Chryseobacterium

Klebsiella

Aeromonas

Achromobacter

Rhizobium

Empedobacter
Agrobacterium

Citrobacter

Cupriavidus

N N DN W W

No. Species
10 Comamonas jiangduensis

4 Brucella pseudintermedia

3 Brucella intermedia

1 Brucella anthropi

1 Brucella oryzae

5 Enterobacter mori

2 Enterobacter kobei

1 Enterobacter cloacae

1 Enterobacter hormaechei

4 Chryseobacterium contaminans
2 Chryseobacterium bovis

1 Chryseobacterium joostei

1 Chryseobacterium pennipullorum
3 Klebsiella pneumoniae

2 Klebsiella variicola

1 Klebsiella quasipneumoniae
1 Klebsiella veriiicola

5 Aeromonas caviae

2 Aeromonas taiwanensis

3 Achromobacter spanius

1 Achromobacter piechaudii

1 Achromobacter ruhlandii

1 Achromobacter xylosoxidans
2 Rhizobium radiobacter

1 Rhizobium pusense

3 Empedobacter falsenii

2 Agrobacterium fabrum

1 Citrobacter europaeus

1 Citrobacter freundii

2 Cupriavidus taiwanensis

Glutamicibacter

Microbacterium

Morganella
Paenibacillus
Pedobacter
Weisella
Acidovorax
Aerococcus
Atlantibacter
Bordetella
Corynebacterium
Cronobacter
Denitrificimonas
Haematomicrobium
Jonesia

Kocuria
Kosakonia
Kurthia
Lactococcus
Leuconostoc
Macrococcus
Moraxella
Paenarthrobacter
Pseudoxanthomonas
Psychrobacter
Serratia
Sphingobacterium
Streptococcus

P PP RPRPRRPRPPRPRPRPPRPRPRPREPPRPRPREPEPREPNMNNMNN N

1 Glutamicibacter arilaitensis
1 Glutamicibacter protophormiae
1 Microbacterium paraoxydans
1 Microbacterium resistens

2 Morganella morganii

2 Paenibacillus favisporus

2 Pedobacter terrae

2 Weisella cibaria

1 Acidovorax lacteus

1 Aerococcus urinaeequi

1 Atlantibacter hermannii

1 Bordetella petrii

1 Corynebacterium xerosis

1 Cronobacter condimenti

1 Denitrificimonas caeni

1 Haematomicrobium sanguinis
1 Jonesia denitrificans

1 Kocuria salsicia

1 Kosakonia cowanii

1 Kurthia populi

1 Lactococcus cremoris

1 Leuconostoc lactis

1 Macrococcus caseolyticus

1 Moraxella osloensis

1 Paenarthrobacter ureafaciens
1 Pseudoxanthomonas suwonensis
1 Psychrobacter pulmonis

1 Serratia rubidaea

1 Sphingobacterium humi

1 Streptococcus suis

15



WHO Priority and Potential Public Healthcare Associated Pathogens in Organized Dairy
Production System

WHO priority/ healthcare pathogens No. of isolates
P Y P 2 Closely  related bacteria

Pathogen identified in dairy Identified | Tested

Priority
level

Acinetobacter baumannii, carbapenem-resistant Acinetobacter spp. 19

Escherichia spp.
Providencia spp.
Enterobacterales, carbapenem-resistant, third generation cephalosporin|Klebsiella spp.
resistant Enterobacter spp.
Kosakonia spp.
Serratia spp.

Critical




Number of isolates

e = S S S R O
o N M O © O
1 1 1 1 1 J

19

19

Antibiotic resistance profile of Acinetobacter spp.

18

15

16

17

19

ER m| mS

16

19

17

R: Resistant; I: Intermediate resistant; S: Sensitive

17

19

S.No. [ Isolate ID | Acc. No. Species (10 No.) | Source

1 BF1VT1 MCC 50538 Faeces

2 BM1LCH2 | MCC 50532 [ Acinetobacter Milk

3 BM1PCH2 | MCC 50506 | baumannii Milk

4 DM2LCH | MCC 50905 Milk

5 BM1LCH1 | MCC 50522 | A. bereziniae Milk

6 CWI1PCF MCC 50865 [ A. johnsonii Wastewater
7 CF1LA MCC 50926 | A. Iwoffii Faeces

8 AWI1PCT1 | OP198061 A. pittii Wastewater
9 AF2PCH1 | OP218224 Faeces

10 AW?2PA2 0OP217984 A. seohaensis Wastewater
11 AW2PCI2 [ 0OP218203 Wastewater
12 AH1LCF 0OP217984 Wastewater
13 AWI1PCI1 | -- A.soli Wastewater
14 AWI1PCI2 [ OP198060 Wastewater
15 CWILG MCC 50863 | A.towneri Wastewater
16 BF1PCI2 MCC 50567 - Faeces

A.ursingii -

17 BM1PCF1 | MCC 50516 Milk

18 AWI1PCH2 | -- Avariabilis Wastewater
19 AW1PCH4 | OP198059 Wastewater

17




Multi drug resistance pattern of Acinetobacter spp.

A. A. A.
berezi johns A. A. towne
A. baumannii niae onii Ilwoffii pittii A. seohaensis A. soli ri A. ursingii  A. variabilis
o N - - - o <
T I T T w = o > o d o ~ i I e o
E g &8 § § & < & © & &8 & & & 9 5 g & %
a - - o - - = = & N N = — - - & - - —
o S S = S S o S o S S I S S S = S S S
) =) o0 [a o0 (@) o < < < < < < < (@) (4] ) < <
Amikacin
Aminoglycosides Gentamicin
Tobramycin
. Ampicillin/Sulbactam -
Beta-lactam+Inhibitors L
Piperacillin/Tazobactam -
Cefepime I
Cephems .
Cefotaxime -
Doripenem
Penems Imipenem -
Meropenem
Penicillins Piperacillin [N NN [ ] ] B B
Quinol Ciprofloxacin
uinolones
Levofloxacin -
o i Minocyclin
etracyclines
! Tetracycline ] ] ]
Resistance 1 1 0 0 2 0 0 1 1 0 0 1 0 2 2 0

Intermediate resistance 1 1 1 2 3 1 4 2 2 2 1 0 1 3 0 0 2 0

A. baumannii group: A. baumannii, A. calcoaceticus, A. lactucae, A. nosocomialis, A. pittii and A. seifertii (Carvalheira et al., 2021) 18



Details of Escherichia spp.

S. No. Isolate ID Acc. No. Species (3 No.) Source S. No. Isolate ID Acc. No. Species Source

1 AF1LCI 0OP204138 Escherichia coli Faeces 30 CF2PT MCC 50932 Escherichia coli Faeces

2 AF1PT 0P204142 Escherichia coli Faeces 31 DF1LA MCC 50877 Escherichia coli Faeces

3 AF1VCI 0P204143 Escherichia coli Faeces 32 DFI1LCT MCC 50878 Escherichia coli Faeces

4 AF1VT 0OP204144 Escherichia coli Faeces 33 DF1LT MCC 50880 Escherichia coli Faeces

5 BF1LA MCC 50526 Escherichia coli Faeces 34 DF1PD MCC 50881 Escherichia coli Faeces

6 BF1LCI MCC 50519 Escherichia coli Faeces 35 DF1PT MCC 50882 Escherichia coli Faeces

7 BFILCT MCC 50508 Escherichia coli Faeces 36 DF1VA MCC 50883 Escherichia coli Faeces

8 BF1LT MCC 50534 Escherichia coli Faeces 37 DF1VCF MCC 50884 Escherichia coli Faeces

9 BF1PA MCC 50518 Escherichia coli Faeces 38 DF1VCH MCC 50885 Escherichia coli Faeces

10 BFIPCF MCC 50500 Escherichia coli Faeces 39 DF1VCI MCC 50886 Escherichia coli Faeces

11 BF1PCI1 MCC 50550 Escherichia coli Faeces 40 DF1VCT MCC 50887 Escherichia coli Faeces

12 BF1IPCT MCC 50529 Escherichia coli Faeces 41 DF1VD MCC 50888 Escherichia coli Faeces

13 BFIPG2 MCC50571 Escherichia coli Faeces 42 DF1VT MCC 50889 Escherichia coli Faeces

14 BF1VA MCC 50553 Escherichia coli Faeces 43 DF2LT MCC 50890 Escherichia coli Faeces

15 BF1IVCT MCC 50559 Escherichia coli Faeces 44 DF2PA1 MCC 50891 Escherichia coli Faeces

16 BF1VG MCC 50566 Escherichia coli Faeces 45 DF2VA MCC 50895 Escherichia coli Faeces

17 BF1IVT2 MCC50549 Escherichia coli Faeces 46 DF2VCF MCC 50896 Escherichia coli Faeces

18 BF2LD MCC 50545 Escherichia coli Faeces 47 DF2VCT MCC 50897 Escherichia coli Faeces

19 BF2LT MCC 50542 Escherichia coli Faeces 48 DF2VT MCC 50898 Escherichia coli Faeces

20 BF2PT MCC 50577 Escherichia coli Faeces 49 DS2PCT MCC 50916 Escherichia coli Soil

21 BF2VA1 MCC50557 Escherichia coli Faeces 50 DW2LD MCC 50922 Escherichia coli Wastewater
22 BF2VA2 MCC50551 Escherichia coli Faeces 51 AH2LA2 0OP217078 Escherichia fergusonii Wastewater
23 BF2VCF MCC 50562 Escherichia coli Faeces 52 AW1PA1l OP164586 Escherichia fergusonii Wastewater
24 BF2VD MCC 50540 Escherichia coli Faeces 53 AWI1VT OP164586 Escherichia fergusonii Wastewater
25 CF1PT2 MCC50927 Escherichia coli Faeces 54 AF1PD -- Escherichia fergusonii Faeces

26 CF1VA MCC 50928 Escherichia coli Faeces 55 AH1LG1 -- Escherichia fergusonii Wastewater
27 CF1IVCF MCC 50929 Escherichia coli Faeces 56 AMI1PCT -- Escherichia spp. Milk

28 CF1vcCl MCC 50930 Escherichia coli Faeces 57 AW1PG1 -- Escherichia fergusonii Wastewater
29 CF1VT MCC 50931 Escherichia coli Faeces 58 BS2VA MCC 50546 Escherichia vulneris Soil

19



Number of isolates

Antibiotic resistance profile of Escherichia spp.
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Aminoglycosides

Beta-lactam+Inhibitors

Multi drug resistance pattern of Escherichia spp.

Amikacin

Gentamicin
Streptomycin-High
Tobramycin
Ampicillin/Sulbactam
Piperacillin/Tazobactam

Ceftazidime-tazobactam
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Cephems

Cefepime
Cefotaxime
Cefoxitin
Ceftazidime

Cefuroxime

Folate pathway inhibitors
Fosfomycins

Nitrofurans

Penems

Trimethoprim
Fosfomycin
Nitrofurantoin
Doripenem
Ertapenem
Imipenem

Meropenem

Penicillins

Ampicillin
Mecillinam

Piperacillin

Phenicols

Quinolones

Tetracyclines

Resistance

Chloramphenicol

Ciprofloxacin.

Levofloxacin.

Norfloxacin
Doxycycline

Minocycline

Tetracycline.

Intermediate resistance
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Number of isolates

Antibiotic resistance profile of other Enterobacterales

Klebsiella

Antibiotic resistance profile of other Enterobacterales S . Providencia spp. 3
S pneumoniae E < 8 S
14 - 13 13 13 13 13 13 13 13 13 13 13 S = ~ wu S5 BR
12 12 12 12 12 2 1 S 3 s 5 ;gg'égééa’%;g;
2 u $° 2 5 $33383558°9°
10 | 10 10 & 8 & gdoaoaoai3
10 - 9 9 9 9 . .
3 Amikacin
8 - 7 7 7 . . Gentamicin
Aminoglycosides X
6 Streptomycin
4 44 4 Tobramycin
4 3 3 33 3 Ampicillin/Sulbactam B B
22 |28 (2 2 2 22
o Amoxyclav .. .-
2 H1 1g 11 11 1 11 1 1 =
00 00 I P Piperacillin/Tazobactam - . .
0 L Ceftazidime/Tazobactam B B
Cefepime
@ Cefotaxime
NN Cephems Cefoxitin- ...
5 S - Cettazigime Nl NN W EE N mm
RS2 Cefuroxime
R: Resistant; I: Intermediate resistant; S: Sensitive Folate pathway inhibitors Trimethoprim |
Fosfomycins Fosfomycin
S.No. IsolatelD Acc. No. Species (6 No.) Source RIRERETE N't::::i':::z:: L L N
1 CS1VT MCC 50858 Enterobacter kobei Soil Ertapenem
2 DM1LA MCC 50899  Klebsiella pneumoniae Milk R Imipenem I [
3 DM1VT MCC 50904 K. pneumoniae Milk Meropenem
4 CW1VT2 MCC 50870  Providencia rettgeri Wastewater benicill “:m_':’l'_c'"'"--- H N ]
5 CW2vG MCC 50875 P. rettgeri Wastewater B Pi::raI:ilalm I
6 DW1PD MCC50957 P rettgeri Wastewater E——. Chloramphenicol
7 DWI1PT MCC 50958 P. rettgeri Wastewater Ciprofloxacin
8 DW1VA MCC 50959 P alcalifaciens Wastewater Quinolones E=NEIE o
9 DW2LA MCC 50960 P alcalifaciens Wastewater D”°’"°""°|‘F'"
. . oxycycline
10 DW2PA MCC 50963 P. alcalifaciens Wastewater A Minocyclin
11 DW2PCF MCC 50964 P. rettgeri Wastewater Tetracycline
12 DWI1LA MCC 50955  Morganella morganii Wastewater 3 1 4 12/81321[852
13 CwWavT MCC 50876 Serratia rubidaea Wastewater Intermediate resistance 2 3 5 32221121 2




Number of isolates

Antibiotic resistance profile of Enterococcus spp.
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S. No. | Isolate ID Acc. No. Species (3 No.) Source

1 DM1PT MCC 50902 | Enterococcus faecalis Milk

2 DM2PT MCC 50908 | E. faecalis Milk

3 AWI1LG3 OP164579 Wastewater

E. faecium

4 AW2LCF 0OP217095 Wastewater

5 AF2LCF1 -- Faeces

6 AF2LT -- E. mundtii Faeces

7 AF1LCT OP204139 Faeces

Aminoglycosides

Ansamycins

Fluroquinolones

Fosfomycins
Glycopeptides
Macrolides
Nitrofurantoins
Oxazolidinones
Penems
Penicillins
Phenicols

S. Glycopeptides

Tetracyclines

3

Intermediate resistance

Ciprofloxacin -

Levofloxacin

Enterococcus
faecalis E. faecium E. mundtii
= - ] S o -
o o - 3 (©] - (@]
(a) [a) < < < < <
Ennnnnns
Rifampicin -

Norfloxacin
Fosfomycin
Vancomycin
Erythromycin
Nitrofurantoin
Linezolid-
Imipenem
Penicillin
Chloramphenicol

Teicoplanin

Doxycycline

Minocycline

2
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Antibiotic resistance profile of Pseudomonas spp.

R: Resistant; I: Intermediate resistant; S: Sensitive

S. No.| IsolateID | Acc. No. Species (12 No.) Source
1 CS2LCH MCC 50860 Soil
2 CF2vD MCC 50934 Faeces
3 CS2PA2 MCC 50943 Soil
4 DM1LCH MCC 50900 ) Milk
P. aeruginosa -
5 DMI1LT MCC 50901 Milk
6 DM2LT MCC 50906 Milk
7 DM2PCH | MCC 50907 Milk
8 DS1PG MCC 50912 Soil
9 BM2VCH | MCC 50548 P. fulva Milk
10 BS1LCI -- . Soil
P. geniculata -
11 BS1VD2 -- Soil
12 BS1LCH MCC 50524 P. guariconensis Soil
13 AS2PCF2 | OP217065 . Soil
P. guguanensis
14 AH1VT2 0P204118 Wastewater
15 AH1PG1 0P204123 P. hibiscicola Wastewater
16 AS2LA2 0P204146 P. mendocina Soil
17 CS2LCF MCC 50940 » Soil
P. monteilii -
18 CS1LA MCC 50938 Soil
19 AH1PCT 0P204122 P. nitrititolerans Wastewater
20 CS2LA MCC 50859 P. putida Soil
21 AS1PCH2 | OP204130 Soil
22 AW1VCF OP164580 P. stutzeri Wastewater
23 AH1PCH1 | OP204119 Wastewater
24 BS1VCH MCC 50544 Soil
25 AS2PCH2 | OP217066 P. taiwanensis Soil
26 AH2VCF 0OP217089 Wastewater
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Multi drug resistance pattern of Pseudomonas spp.
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Antibiotic resistance profile of Shigella spp.

Antibiotic resistance profile of Shigella spp.
8 8

Number of isolates

O RL N WA U ON O

R: Resistant; I: Intermediate resistant; S: Sensitive

:o. Isolate ID | Acc. No. Species (4 No.) Source

1 AF1LA 0OP204136 Faeces

2 AS3VCF 0P218194 Soil

3 AW1PA2 | OP197929 Shigella flexneri Wastewater
4 AWSLCT OP218172 Wastewater
5 AW3LG OP218173 Wastewater
6 AW3VCF | OP218177 Wastewater
7 AW1PCF1 | OP198014 | Shigella boydii Wastewater
8 AW3VCH2| OP218178 | Shigella sonnei Wastewater
9 AF2LCH NA Shigella spp. Faeces

Resistance

-

S

o0

Class of antibiotics Antibiotics 5
Amikacin-
Gentamicin-

Aminogl id
minoglycosides Streptomycin-High

Tobramycin-

Ampicillin/Sulbactam [

Beta-lactam+Inhibitors _. .
PlperaC|II|n/Tazobactam-

Cefepime-
Cefotaxime-
Cephems .
Cefoxmn-
Ceftazidime-
Folate pathway inhibitors Trimethoprim-
Fosfomycins Fosfomycin
Nitrofurans Nitrofurantoin
Doripenem-
Penems Erta.penem-
Imipenem
Meropenem-
AmpiciIIin-
Penicillins Mecillinam
PiperaciIIin-
Phenicols Chloramphenicol
Ciprofloxacin-
Quinolones Levofloxacin-
Norfloxacin-
Tetracyclines Mmocycl!ne-
Tetracyclme-
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Antibiotic resistance profile of Staphylococcus spp.

7. S. aureus S. haemolyticus S. warneri
6 6 6
° .
[T [T 9
§ 5 | 5 5 5 5 5 5 5 3 9 g g 9 S
© - - - - o~ ~
5 4 4 3 = S = S =
24 1 < < < < = O
° 33 .
53 Cephems Cefoxitin --
E 5 12 2 22 2 Aminoglycosides Gentamicin
= 1 1 111 1011 1 Folate pathway inhibitors Trimethoprim --
1 .
00 oo/ Mo Mo/ oo Moo Mo Mol Mo Mo/ oo Mo Mo Mo oo o0 0 Lincosamides Clindamycin -
0 - P N o o Macrolactams Rifampicin
F T T A T LTSS i i
(’é\o Q,Q"’b@ Q‘}QO.Q&@@@ N &0&@ ° Q@Q\ Q& ) c$°+ 4-\“\o+o’~“\°+ J;\d,oo"* &c\ Macrolides Erythromycin --
F& ¢ T & & \o@@ Q8 P Nitrofurans Nitrofurantoin
Q
© Oxazolidinone Linezolid --
e aras o —T
. . . . Penicillins
R: Resistant; |: Intermediate resistant; S: Sensitive Penicillin
R Phenicols  Chloramphenicol
S. No. | Isolate ID | Acc. No. Species (3 No.)| Source ) P )
Ciprofloxacin -
2 AMI1LG | OP177699 Milk Norfloxacin ]
3 AM1PCF_| OP177700 | . haemolyticus Milk Doxycycline
’ Tetracyclines Minocycline
4 AW1VCT1| OP164583 Wastewater Y y
Tetracycline [ . [N
5 DW2LG | MCC 50923 Wastewater ,
2 2 s &l & s
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Antibiotic resistance profile of S. maltophilia strains
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Ceftazidime

Cephems
Phenicols Chloramphenicol
Quinolones Levofloxacin

Tetracyclines Minocycline

Chloramphenicol
mR m| mS
R: Resistant; I: Intermediate resistant; S: Sensitive

BM1PCI 2

BM1VCF2

BM1VCT2

o

[a]
>

BM1VG

Levofloxacin

14
13
11
2
0 ' ' 0 o
. ,

13

Minocycline

BS1VD2

CS1VG

s

Intermediate resistance

1

0

0

1

0

1

0

0

0

0

0

0

0

0

S. No. Isolate ID Acc. No.

Species (1 No.) Source

(Y]

11

12

13

14

BF1PT

BM1PCI 2

BM1VCF2

BM1VCT2

BM1VD

BM1VG

BS1LA

BS1LCI

BS1PA1l

BS1PCT

BS1PD

BS1PT

BS1VD2

CS1VG

MCC 50503 S. maltophilia
MCC 50514 S. maltophilia
MCC 50511 S. maltophilia
MCC 50537 S. maltophilia
MCC 50531 S. maltophilia
MCC 50536 S. maltophilia
MCC 50527 S. maltophilia
MCC 50501 S. maltophilia
MCC 50499 S. maltophilia
MCC 50530 S. maltophilia
MCC 50521 S. maltophilia
MCC 50541 S. maltophilia
MCC 50502 S. maltophilia

MCC 50857 S. maltophilia

Faeces
Milk
Milk
Milk
Milk
Milk
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
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Aminoglycosides

Beta-lactam+Inhibitors

Cephems

Folate pathway inhibitors
Fosfomycins
Nitrofurans

Penems

Penicillins

Phenicols

Quinolones

Tetracyclines

Lincosamides
Macrolactams
Macrolides
Oxazolidinone
S. Glycopeptides
Glycopeptides

Ampicillin/Sulbactam

Piperacillin/Tazobactam
Ceftazidime-tazobactam

Amikacin
Gentamicin
Streptomycin-High
Tobramycin

Amoxyclav

Cefepime

Cefotaxime NN - T
Cefoxitin _
Ceftazidime N S I
Cefuroxime [N
Trimethoprim [ I e
Fosfomycin
Nitrofurantoin
Doripenem
Ertapenem
Imipenem

I

[ [
I

- 1Im

Meropenem

[ R
Ampicillin I S T .
Mecillinam [ T T
Oxacillin [
Penicillin
Piperacillin I MR T
Chloramphenicol _
Ciprofloxacin I I 0
Levofloxacin I [ T
Norfloxacin [ [ [
Doxycycline_
Minocycline _
Tetracycline__
Clindamycin
Rifampicin
Erythromycin
Linezolid _—
Teicoplanin_
Vancomycin_

Milk
Soil
Waste
water

Low

High

v Beta lactam and tetracycline resistant bacteria
were most abundant in organized dairy production
system

v Out of 151 isolates, 63 (41%) were identified as
multidrug resistant bacteria, obtained from faeces
(40, 26%), milk (4, 3%), solil (3, 2%) and wastewater
(16, 10%)
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Summary and Conclusions

I

v ; In the organized dairy
Wastewater : _
i pl’OdUCtIOI’] system,
Cattle i

wastewater is the major

| hotspot of antibiotic
N g
Faeces e Milk > resistant bacteria and

faeces might be acting as a

v vector to transfer antibiotic
C Soil © )< . LR resistant bacteria within the

dairy environment
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