	
	
	
Table 1. Percentage of antibiotic resistance strains isolated from infected ornamental fish samples collected at Chennai, Madurai and Tiruvarur

	Antimicrobial classes
	Antimicrobials
	Disc content (μg)
	% of resistant isolates

	
	
	
	Chennai
	Madurai
	Tiruvarur

	
	
	
	Cichlid (Kadango)
	Flower horn
	Sailfin molly
	Swordtail
	Koi carp
	Angelfish
	Tiger barb
	Longfin tetra
	Goldfish
	Koi carp
	Guppy
	Cichlid
	Platy

	Penicillin
	Amoxicillin (AMX)
	25μg
	67
	50
	72
	29
	72
	100
	40
	34
	75
	67
	72
	38
	34

	
	Ampicillin (AMP)
	10μg
	50
	75
	58
	43
	58
	80
	60
	100
	63
	67
	86
	63
	67

	
	Penicillin-G (P)
	10 units
	33
	13
	15
	15
	15
	0
	0
	0
	25
	0
	29
	0
	17

	
	Piperacillin (PI)
	100μg
	17
	25
	29
	0
	29
	0
	20
	34
	50
	0
	29
	38
	34

	
	Amoxyclav (AMC)
	30μg
	0
	13
	29
	15
	72
	20
	40
	34
	50
	34
	29
	25
	34

	Cephalosporin
	Cephalosporin 1st generation

	
	Cefazolin (CZ)
	30μg
	67
	38
	29
	29
	43
	40
	80
	34
	13
	34
	72
	63
	34

	
	Cephalothin (CEP)
	30μg
	83
	38
	43
	58
	58
	40
	40
	34
	38
	34
	86
	50
	34

	
	Cefalexin (CN)
	30μg
	67
	63
	43
	29
	43
	20
	40
	34
	63
	67
	58
	63
	67

	
	Cephalosporin 2nd generation

	
	Cefoxitin (CX)
	30μg
	67
	38
	72
	29
	58
	0
	20
	34
	25
	34
	43
	38
	34

	
	Cephalosporin 3rd generation

	
	Cefixime/clavulanic acid (CMC)
	5/30
μg
	17
	50
	58
	29
	58
	40
	60
	17
	38
	84
	43
	25
	0

	
	Ceftazidime (CAC)
	30μg
	0
	38
	58
	29
	29
	20
	60
	0
	38
	67
	29
	25
	17

	
	Cefotaxime (CTX)
	5μg
	17
	38
	29
	15
	15
	60
	60
	0
	13
	34
	29
	0
	0

	
	Ceftriaxone (CTR)
	30μg
	0
	25
	15
	15
	0
	0
	40
	0
	13
	34
	0
	0
	0

	
	Cefoperazone (CPZ)
	75μg
	38
	25
	86
	43
	0
	20
	40
	34
	13
	17
	58
	50
	17

	
	Cefpodoxime (CPD)
	10μg
	0
	0
	15
	0
	0
	20
	40
	17
	25
	34
	29
	50
	34

	
	Cephalosporin 4th generation

	
	Cefepime (CPM)
	30μg
	17
	0
	58
	15
	15
	20
	40
	0
	13
	34
	43
	25
	34

	Monobactam
	Aztreonam (AT)
	30μg
	33
	38
	58
	43
	58
	20
	100
	0
	25
	50
	72
	25
	17

	Aminoglycosides
	Kanamycin (K)
	30μg
	17
	13
	29
	29
	58
	20
	20
	17
	38
	17
	43
	38
	0

	
	Streptomycin (S)
	10μg
	0
	25
	43
	29
	15
	60
	20
	34
	38
	0
	43
	25
	17

	
	Gentamycin (GEN)
	10μg
	0
	0
	15
	15
	15
	20
	20
	0
	13
	0
	43
	0
	0

	Phenicols
	Chloramphenicol (C)
	30μg
	0
	13
	0
	0
	15
	20
	20
	0
	13
	0
	29
	25
	17

	Sulphonamides
	Trimethoprim (TR)
	5μg
	67
	75
	0
	43
	29
	40
	20
	34
	75
	34
	58
	63
	50

	
	Sulphadiazine (SZ)
	100μg
	67
	50
	15
	29
	29
	40
	20
	34
	75
	0
	72
	63
	34

	
	Sulphafurazole (SF)
	5μg
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Macrolides
	Erythromycin (E)
	15μg
	33
	25
	29
	0
	43
	20
	60
	17
	25
	34
	29
	38
	34

	
	Azithromycin (AZM)
	30μg
	17
	25
	29
	0
	29
	20
	40
	34
	25
	17
	15
	38
	34

	Quinolones
	Nalidixic acid (NA)
	30μg
	0
	38
	29
	15
	29
	20
	60
	17
	38
	34
	29
	50
	50

	Fluoroquinolones
	Enrofloxacin (EX)
	10μg
	0
	0
	0
	0
	0
	0
	20
	34
	0
	34
	15
	25
	0

	
	Pefloxacin (PF)
	5μg
	17
	25
	0
	15
	29
	20
	0
	17
	13
	0
	15
	13
	0

	
	Norfloxacin (NX)
	10μg
	0
	0
	0
	15
	15
	0
	40
	0
	25
	17
	0
	0
	0

	
	Ciprofloxacin (CIP)
	30μg
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Nitrofurans
	Furazolidone (FR)
	100μg
	50
	75
	29
	43
	43
	60
	40
	50
	63
	34
	43
	63
	34

	
	Nitrofurantoin (NIT)
	100μg
	50
	38
	0
	29
	58
	20
	80
	34
	38
	67
	72
	50
	50

	Polypeptides
	Polymyxin-B (PB)
	300 units
	0
	25
	29
	15
	29
	0
	40
	17
	38
	84
	29
	13
	50

	
	Bacitracin (B)
	10μg
	83
	75
	86
	43
	100
	100
	80
	84
	75
	67
	100
	63
	67

	Rifamycins
	Rifampicin (RIF)
	5μg
	67
	38
	43
	58
	58
	60
	60
	50
	38
	50
	72
	50
	34

	Tetracyclines
	Tetracycline (TE)
	30μg
	100
	100
	58
	72
	29
	80
	40
	84
	63
	34
	72
	88
	67

	
	Oxytetracycline(O)
	30μg
	100
	100
	58
	72
	58
	60
	60
	84
	63
	34
	72
	88
	67






	[bookmark: _Hlk129260539]Table 2. Bacterial diversity in infected fish samples

	Fish Species
	Richness (d)
	Dominance (lambda)
	Evenness (J′)
	Shannon Weiner diversity index (H′ (log2))

	Chennai

	Kadango
	1.73
	0.86
	0.97
	1.74

	Flower horn
	2.38
	0.89
	0.95
	1.98

	Madurai

	Sailfin molly
	1.89
	0.88
	0.97
	1.89

	Swordtail
	1.94
	0.87
	0.95
	1.86

	Koi carp
	1.97
	0.87
	0.96
	1.86

	Angelfish
	1.31
	0.79
	0.93
	1.50

	Tiger barb
	1.48
	0.84
	0.98
	1.56

	Longfin tetra
	1.80
	0.88
	0.98
	1.75

	Tiruvarur

	Goldfish
	2.15
	0.89
	0.96
	1.99

	Koi carp 
	1.80
	0.88
	0.99
	1.78

	Guppy
	2.08
	0.86
	0.94
	1.83

	Cichlid
	2.18
	0.88
	0.95
	1.97

	Platy
	1.77
	0.85
	0.94
	1.68





	Table 3. MAR index of bacterial strains isolated from infected ornamental fish samples

	[bookmark: _Hlk129259694]Fish species
	Bacterial isolates
	Accession number
	Number of isolates recovered
	MAR index

	Chennai

	Kadango
	Bacillus cereus
	OL454654
	2
	0.5

	
	Acinetobacter junii
	OL454655
	3
	0.35

	
	Aeromonas hydrophila
	OL454657
	5
	0.29

	
	Bacillus paramycoides
	OL454658
	2
	0.43

	
	Klebsiella aerogenes
	OL454659
	3
	0.29

	
	Citrobacter freundii
	OL454660
	3
	0.14

	Flower horn
	Acinetobacter nosocomialis
	OL454661
	2
	0.45

	
	Enterococcus faecalis
	OL454662
	2
	0.37

	
	Aeromonas hydrophila
	OL454664
	5
	0.29

	
	Kurthia gibsonii
	OL454665
	2
	0.14

	
	Pseudomonas entomophila
	OL454666
	2
	0.48

	
	Plesiomonas shigelloides
	OL454667
	3
	0.22

	
	Bacillus cereus
	OL454668
	2
	0.45

	
	Aeromonas veronii
	OL454669
	1
	0.37

	Madurai

	Sailfin molly
	Niallia circulans
	ON491421
	3
	0.11

	
	Citrobacter cronae
	ON491422
	2
	0.56

	
	Aeromonas veronii
	ON491423
	4
	0.24

	
	Plesiomonas shigelloides
	ON491424
	5
	0.35

	
	Edwardsiella tarda
	ON491425
	3
	0.4

	
	Enterococcus faecalis
	ON491426
	5
	0.37

	
	Aeromonas hydrophila
	ON491427
	2
	0.29

	Swordtail
	Enterococcus faecalis
	ON491033
	4
	0.32

	
	Acinetobacter junii
	ON491034
	5
	0.35

	
	Bacillus drentensis
	ON491035
	2
	0

	
	Aeromonas dhakensis
	ON491036
	5
	0.22

	
	Bacillus subtilis
	ON491037
	2
	0.43

	
	Enterobacter cloacae
	ON491038
	2
	0.24

	
	Comamonas aquatica subsp. rana
	ON491039
	2
	0.24

	Koi carp
	Citrobacter freundii
	ON491040
	6
	0.4

	
	Sutcliffiella cohnii
	ON491041
	2
	0.08

	
	Niallia circulans
	ON491042
	3
	0.48

	
	Citrobacter cronae
	ON491043
	3
	0.32

	
	Clostridium tertium
	ON491044
	2
	0.14

	
	Enterococcus alcedinis
	ON491045
	2
	0.69

	
	Kluyvera cryocrescens
	ON491046
	3
	0.35

	Angelfish
	Delftia lacustris
	ON491047
	4
	0.22

	
	Aeromonas veronii
	ON491048
	8
	0.24

	
	Pseudomonas entomophila
	ON491049
	3
	0.48

	
	Plesiomonas shigelloides
	ON491050
	4
	0.22

	
	Aeromonas aquatica
	ON491051
	2
	0.4

	Tiger barb
	Clostridium tertium
	ON491052
	3
	0.35

	
	Bacillus paramycoides
	ON491053
	2
	0.32

	
	Enterobacter colacae
	ON491054
	4
	0.22

	
	Proteus penneri
	ON491055
	4
	0.77

	
	Kluyvera cryocrescens
	ON491056
	2
	0.35

	Longfin tetra
	Comamonas testosteroni
	ON491057
	2
	0.35

	
	Citrobacter cronae
	ON491058
	3
	0.32

	
	Pseudomonas guezennei
	ON491059
	3
	0.27

	
	Aeromonas hydrophila
	ON491060
	4
	0.19

	
	Aeromonas aquatica
	ON491061
	2
	0.16

	
	Aeromonas caviae
	ON491062
	2
	0.37

	Tiruvarur

	Goldfish
	Kurthia gibsonii
	ON491101
	3
	0.16

	
	Aeromonas aquatica
	ON491102
	6
	0.32

	
	Enterococcus faecalis
	ON491103
	3
	0.32

	
	Bacillus subtilis
	ON491104
	3
	0.35

	
	Aeromonas hydrophila
	ON491105
	5
	0.29

	
	Priestia flexa
	ON491106
	2
	0.4

	
	Enterococcus alcedinis
	ON491107
	2
	0.69

	
	Aeromonas veronii
	ON491108
	2
	0.43

	Koi carp
	Citrobacter cronae
	ON491109
	3
	0.45

	
	Pseudomonas guezennei
	ON491110
	3
	0.27

	
	Pseudomonas otitidis
	ON491111
	3
	0.37

	
	Citrobacter freundii
	ON491112
	3
	0.32

	
	Bacillus paramycoides
	ON491113
	2
	0.32

	
	Niallia circulans
	ON491114
	2
	0.24

	Guppy
	Clostridium tertium
	ON491115
	2
	0.4

	
	Acinetobacter junii
	ON491116
	2
	0.35

	
	Aeromonas veronii
	ON491117
	6
	0.32

	
	Bacillus cereus
	ON491118
	2
	0.45

	
	Proteus vulgaris
	ON491119
	2
	0.79

	
	Edwardsiella tarda
	ON491120
	2
	0.37

	
	Klebsiella aerogenes
	ON491121
	2
	0.43

	Cichlid
	Acinetobacter junii
	ON491122
	2
	0.37

	
	Klebsiella aerogenes
	ON491123
	4
	0.48

	
	Citrobacter freundii
	ON491124
	2
	0.35

	
	Pseudomonas putida
	ON491125
	6
	0.37

	
	Comamonas aquatica
	ON491126
	2
	0.27

	
	Aeromonas caviae
	ON491127
	5
	0.4

	
	Aeromonas sobria
	ON491128
	2
	0.35

	
	Enterococcus faecalis
	ON491129
	2
	0.32

	Platy
	Acinetobacter soli
	ON491130
	2
	0.22

	
	Bacillus drentensis
	ON491131
	2
	0

	
	Klebsiella aerogenes
	ON491132
	5
	0.48

	
	Kluyvera cryocrescens
	ON491133
	3
	0.45

	
	Niallia circulans
	ON491134
	1
	0.22

	
	Aeromonas veronii
	ON491135
	4
	0.37



Table 4. Antibiotics exhibiting 100% Susceptibility to the bacterial strains isolated from infected ornamental fish samples collected at Chennai, Madurai and Tiruvarur
	Sampling site
	Fish species
	[bookmark: _Hlk129352732]Antibiotics exhibiting 100% Susceptibility

	Chennai
	Kadango
	Amoxyclav, ceftazidime, ceftriaxone, cefpodoxime, streptomycin, gentamycin chloramphenicol, nalidixic acid, enrofloxacin, norfloxacin, sulphafurazole, ciprofloxacin and polymyxin-B

	
	Flower horn
	Cefpodoxime, cefepime, gentamycin, sulphafurazole, enrofloxacin and ciprofloxacin

	Madurai
	Sailfin molly
	Chloramphenicol, trimethoprim, sulphafurazole, enrofloxacin, pefloxacin, norfloxacin, ciprofloxacin and nitrofurantoin

	
	Swordtail
	Piperacillin, cefpodoxime, chloramphenicol, sulphafurazole, erythromycin, azithromycin, enrofloxacin and ciprofloxacin

	
	Koi carp
	Ceftriaxone, cefoperazone, cefpodoxime, sulphafurazole, ciprofloxacin and enrofloxacin

	
	Angelfish
	Penicillin-G, piperacillin, cefoxitin, ceftriaxone, sulphafurazole, norfloxacin, ciprofloxacin and polymyxin-B

	
	Tiger barb
	Penicillin-G, sulphafurazole, pefloxacin and ciprofloxacin

	
	Longfin tetra
	Penicillin-G, ceftazidime, cefotaxime, ceftriaxone, cefepime, aztreonam, gentamycin, chloramphenicol, sulphafurazole, norfloxacin and ciprofloxacin

	Tiruvarur
	Goldfish
	Ciprofloxacin, Sulphafurazole and enrofloxacin

	
	Koi carp
	Penicillin-G, piperacillin, streptomycin, gentamycin, chloramphenicol, sulphadiazine, sulphafurazole, pefloxacin and ciprofloxacin

	
	Guppy
	Ceftriaxone, sulphafurazole, ciprofloxacin and norfloxacin

	
	Cichlid
	Penicillin-G, cefotaxime, ceftriaxone, gentamycin, sulphafurazole, norfloxacin and ciprofloxacin

	
	Platy
	Cefixime/clavulanic acid, cefotaxime, ceftriaxone, kanamycin, gentamycin, sulphafurazole, enrofloxacin, pefloxacin, norfloxacin and ciprofloxacin




