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5 S oSl gz s 5 5 Wpdean ol
(Alonso et al., 2001) axub oo el ol
Senglie adgl Jole oy cnl 51 ook
(Resistome) pgiuns;, o 4 4l citius
)" 6‘499.0.?96 O C)Lb.»o‘ O.g.‘ ..\.i)‘.b dl.p ULQ‘...'
WCaaglie sloys a ol bows CoLB L oy
(D'costa et al., 2006) 55 o M|

2 g g ol Byas glde olge
GQJ.,.Z.Q 6[.:&&:.39;.)‘5\)1 o;bj.f)) )..) UL\QLQ
i S Slige, 4 g0 4 [zl opl ool
JHlo 4 jlassl g s 5l e g Sigdiee
45 Ngd oo dind Ol Gl g (Sl
Sorum, 2006) auly oo oly Koo slaySe
e 1 Dliguny 53 0ilo Bb (SSgm 5T SLl
izl s 4 mie g Q) JLas 59
Sliges; 35 33250 (25,50 59l o LS
Sigml 4 pglie glag xSl bl
Beaber et al., 2004; Kim et) oo aualgs
.@l., 2004

Jelge & (Sago il conglie i
Lowsyslr b Sl gyl 2Lt
5o lﬁﬁlﬁ.‘a 6[.&449..» 65[} uy}.a.?bo )I oolaw!
ol eslie o3 Jnl ol bl

panslS )15, plo o 00 pannsilS )l S0

doddo
9 59y Ao eeldl ks 4 az g5 b o)l
@ 5l o (Fo3b @ gy bsslen GhyeS
o8l aney ol jo e Sleye sla b,

(Tirado et al., 2010) c.l «sl

g oS J S Jelge o et Sg 5T
Joeh 03950l aites bas Lo 0aS oo
5 ol el Alts  Sig ] Canglie
slylmn o e 5 S s bl wles jo
Spdee (AL pin Cedle eanS oS

.(Chopra and Roberts, 2001)
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5 G e pglie Sodga 5T S0l i
g o & Pl bags pl 5lase V-
aeepglie il gl
5 Sl oL xSL elge (Martinez, 2003)
@l bz ;o bolay 3,k 5l gl e
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1999; Lyons et al., 2017; Nguyen et
.@l., 2017
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ol ym o0] 51 (FAO/WHO, 2006)
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(EFSA, 2012) 555 o

odi ol Jele SO 4 Cuoglie a5 Sloj
655 Sy slage olo S5 (g ]
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(Devirgiliis et al., 2011)
5 2 5SL oSS sl slas xS
olincsn, Ll s el W8t
Gilolas alize mlie 5l oS s c9tis
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slaaigSil - (Fp wiedge slagSh
o a gl Al oSt
39 0 slesall ol slyls Lactococcus
288y Ul st ( Sgngn sla Sy
St 5 e Glike Ll
3wl glcdgpbe adg waiy Slogzge
5 spl ke slig)len Jelse b agzlse
558 cnlin (63,8kes sla Shs 5 55>
Sp 4 yamie gbcgogad dex

Jaws ol iz dde sladieS



WA (DA 0L 5T (6555 5 855050508

OLKes 5 Slai e [£]

393 03 )08 g plo & S polais
spax Sl Mg (oSt b
Sldlae aejls o wil  olucST cwglis
EFSA,)) cul Sy counle Jlas 5l (g i
(2012

FEEDAP oo a5l asboguss (bl p
Cuaglie Jol> a5 3l Sl dyges 5n (V<o A)
S oty ol (0950008 Jelge 4 SIS
spbie a9 ks Jelse cnl 88l sl s
s el (2lae la gogidl o colanl
Cuoglio fol> a5 b iSL g 52 050 o0
Jolge abanly b (09, S0nd Jslge 4y LS|
JUl 5o 1) Jeslly cn i sl (S35
Gpan CumdMo @lils Coglie slacys i)
pae Syge 503l L) alie (G938l g 4
Conlo badal) o 8 5 580 Sledlbl o4
L ol Olgiaes oo samlice Cuoglie  SLiS3
B3 18 B pae 8590 g Sl o

or @ ol ol adlae )54, ol
Sl Caglie oisd sl o8
Sl b 25k g 99 ;5 MIC (25 s
Lactococcus  «iss o5 4 slate SV
3l e (s3lulas lactis subsp. cremoris
LS (%) SYIJ33 b 039,
as” (Oncorhynchus mykiss, Walbaum)

cwglie .(Reenen and Dicks, 2011
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Aarestrup et al., 2000 VY- OA F: TGGAACGCCAGAGAGGTATT tet (S)
R: ACATAGACAAGCCGTTGACC

Preethi et al., 2017 YA A F: AATGAAGATTCCGACAATTT tet (O)
R: CTCATGCGTTGTAGTATTCCA

Aarestrup etal.,, 2000  fov OA F: GTTAAATAGTGTTCTTGGAG tet (M)
R: CTAAGATATGGCTCTAACAA

Aarestrup et al., 2000  for NN F: CATTTGGTCTTATTGGATCG tet (L)
R: ATTACACTTCCGATTTCGG

Aarestrup et al.,, 2000  #av NN F:-TTAGGTGAAGGGTTAGGTCC tet (K)
R: GCAAACTCATTCCAGAAGCA

Aminov et al., 2001 VPA OA F: GAGAGCCTGCTATATGCCAGC tet (W)

R: GGGCGTATCCACAATGTTAAC
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Abstract

This study aimed to investigate the phenotypic and genotypic patterns of antibiotic
resistance in two potential probiotic lactic acid bacteria, Lactococcus lactis subsp.
cremoris (NABRII64 and NABRII66) isolated from the rainbow trout intestine. The
phenotypic susceptibility pattern of the strains was studied based on the Minimum
Inhibitory Concentration (MIC) of eight most commonly used antibiotics in medicine and
veterinary including ampicillin, kanamycin, gentamicin, streptomycin, erythromycin,
clindamycin, tetracycline and chloramphenicol. After comparing the MICs with standard
values recommended by European Food Safety Authority (EFSA), the nature of the
phenotypic resistance observed in bacterial strains was investigated by polymerase chain
reaction (PCR) through plasmid DNA extraction. The results of phenotypic evaluation
indicated the tetracycline resistance in both bacterial strains (MIC>4mg/L). Genotyping
of antibiotic resistance genes including tet (S), tet (L), tet (M), tet (O), tet (W) and tet (K)
indicated the presence of tet (S) and tet (M) resistance genes in plasmid DNA of both
bacterial strains. These results exhibited the acquired resistance and the presence of two
tetracycline resistance genes in the plasmid DNA of two bacterial strains, NABRI164 and
NABRII66. However, further studies are required to understand the nature of the acquired
resistance mechanism in the future.

Key words: Rainbow Trout, Antibiotic Resistance, Tetracycline Resistance, Plasmid
DNA, Lactococcus lactis.
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