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ABSTRACT - Antibiotic resistance in animal isolates of enterococci is a public health concern, because of the
risk of transmission of antibiotic-resistant strains or resistance genes to humans through the food chain. This study
investigated phenotypic and genotypic resistances profile of tetracycline in 245 Enterococcus isolates from bovine
milk. A total of 245 enterococci were isolated from 950 milk samples. The predominant strain was E. faecalis
(n=199, 81.2%) and E. faecium (n =25, 10.2%). E. avium (n="17, 2.9%), E. durans (n =6, 2.5%), E. gallinarum
(n=4, 1.6%), and E. raffinosus (n =4, 1.6%) were also isolated. Of the 245 enterococcal isolates 76.3% (n = 187)

displayed tetracycline resistance (= 16 pg/ml). Of the 187 tetracycline-resistant isolates, 83.4% (n=

156), 16.1%

(n=30), and 26.7% (n = 50) possessed the genes tet(M), tet(L), tet(S) respectively. While 3.2% (n = 6) of the tetracy-
cline-resistant isolates possessed all three genes fef(M) + tet(L) + tet(S), 8.6% (n=16), 16.0% (n = 30), and 2.7%
(n=5) of them possessed two genes tet(M) + tet(L), tet(M) + tet(S), and tet(L) + tet(S) respectively. The tetracycline
resistance pattern investigated in this study was attributable mainly to the presence of tet(M).
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2008FE] 20100 597HA] A7) Ho 9113 1570
A& AR F7IENH F 950709 ARAES T
Ao ALl o oA dHE AL A 5}
ade] 715 Has) sk % Afhe 2 2
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T AT 559 AS S T AFHARE
7y (&)l 933k Vitek2 system—— ] Els
ANt sYs AR ARAAE
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Louis MO, USA)°ll thh 4 AAke Akt 4
4] 213 & Clinical Laboratory Standards Institute (CLSI,
USA)®l IAMA] Ao dAlsom wijx]=
Mueller-Hinton ¥ A (Difco, MD, USA)S /\]—&‘3}9\11’4—. A
B I T 64pgml 57 HEE Sl o] B

oA 2uf AE A3t HF F=Tt 0.03 pg/ml H ==
PAEH A4 AGS HEAUT A7 A v FAS
31438t 10°CFU/MIE =5 3|48k § 51 A4 ul
Aol HEsk] 37°ColX 16~2017F w8l @52 A
AE AT F gle 7P 22 tetracycline 9] FEE 3
2AAFEMIC)Z AASIH . 5 dF2= E. faecalis
ATCC292128 AHE-31S)

FUH A AMPLSo] 23t tetracycline UPd §78XT12] M

T2 genomic DNAE GeneAll Cell SV kit(:-&4}
O|QHAEEA], AE)S o83t FElstRon
AxH o F3E &olsHl at7] f18t lysozyme(30 mg/
ml, Sigma Co. MO. USA)S 718k WA #48 &4
AR = tet(K) tet(L), tet(M), tet(O), te((S) & TH A=}
2 PCRUFE-S &lom oju] ALE-3F primers Genotech
(TH)oll A A zrate] ARGttt & A @ ol AR primer
o] @713 wke=AL Table 19] VRN ATh. PCRuE
$-& Bioneer AF2] AccuPower™ premix(t )5 A3}
95°Col| A 587} denaturation AA] 3 95°C, 303, Table 1
o] EA]E annealing Z=7olA 30%, 72°C 137} extension
HES-S 303 wHE & wpR]2 72°C 1027F elongation 3
p=

W #7819 G71ME B4
=
o

] A X X]% = (minimum inhibitory concentration, MIC) Z % tetracycline W4 A= Genotech(t &) Al
L] =N sty F7IMES ZAAHST GeneBanke| 714 €3}
228 ATdS WS E tetracycline (Sigma Co. St. H] W 3}
Table 1. Sequences of primers used in this study
Gene Sequences(5°-3’) Tm length  Ampliconsize  references
F TTAGGTGAAGGGTTAGGTCC 57.1 20
tet(K) 718 14
R GCAAACTCATTCCAGAAGCA 53.6 20
F CACGATAGCTAAGGTTATAACGAAGATAGTAGCC 67.1 34 .
tet(L) 508 This study
R AATGGAAAAGGTTAACATAAAGGCTGTIGITCACCC 67.1 35
F CAACGTCTTGCATATATACGCC 58.4 22 )
tet(M) 354 This study
R AATCCACGTAATATCGTAGAAGCG 59.3 24
F GATGGCATACAGGCACAGAC 56.9 20
tet(0) 614 14
R CAATATCACCAGAGCAGGCT 88.3 20
F AACAATGGGAGACAGTAATTGTGG 59.3 24 .
tet(S) 694 This study
R TTGAATCAGAGTACAAGTTACCTCC 59.4 25
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Table 2. Identification of Enterococci spp and susceptibility against tetracycline

Phenotypic charactericic

Strains No. of isolates (%) Range MIC;, MIC,, .
Resistance rate (%)
(ng/ml)
E. faecasli 199 (81.2) 0.5~>64 > 64 > 64 149 (74.9)
E. faecium 25(10.2) 025~>064 > 64 > 64 18 (72.0)
E. avium 7(2.9) 64 ~> 64 64 > 64 7 (100)
E. durans 6(2.5) 16 ~> 64 > 64 > 64 6 (100)
E. gallinarum 4 (1.6) > 64 > 64 > 64 4 (100)
E. raffinosus 4 (1.6) 1 ~>64 64 > 64 3(75.0)
Total 245 (100) 025~>064 > 64 > 64 187 (76.3)
Genotypic characteristic
tet(L) tet(M) tet(S) tet(L) + tet(M) + tet(S) tet(L) + tet(M) tet(M) + tet(S)  tet(L) + tet(S)
E. faecasli 24 124 31 4 14 16 3
E. faecium 4 15 8 1 2 [§ 1
E. avium 0 7 6 0 0 6 0
E. durans 1 4 1 0 0 0 1
E. gallinarum 1 4 2 1 0 1 0
E. raffinosus 0 2 2 0 0 1 0
Total 30 156 50 6 16 30 5
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T E AT T 245709 A & Al tetracycline ©
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Axte] A71ES GeneBank?| reference 421 rer(L)
(AY081910.1), fet(M) (DQ223244.1) 2 rex(S) (DQ295784.1)
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